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FOREWORD 


One of the most significant of recent developments in the field of 
rescarch and development has been the evolution of the technical report 
for the dissemination of results derived from such work. Our engineering 
schools have recognized this fact by offering courses on the writing of 
such reports. But with research expenditures in this nation execeding 
three billion dollars in 1953, the output of technical reports has grown. to 
such proportions that much of the work put into them is not being 
utilized fully and efficiently for the advancement of science and engi- 
neering, 

Stemming from wartime and postwar need for “unpublished” and 
“limited distribution” media of communication, the mushrooming prefer- 
ence for the teehnical report has ereated countless new writers and 
readers. Many of these people, particularly those in executive and admin- 
istrative circles, have felt that the quality of the average technical report 
is lower than ils importance warrants, and that data contained in reports 
often tends to become lost—in fact, that more and fresher information 
in required on ald aspects of teelnical reports. 

Recognizing the seriousness of these problems, industrial, governmental, 
and scientific groups lave seen the need to restudy thei magnitude 
before they overwhelm us completely and bring cur progress to a halt. 
As a result, new techniques and procedures on report writing and usage 
have been developed and are being applied successfully today. 

This new book on technical reports makes available in printed form 
for the first time the information presented at a symposium on the tech- 
nical report in whieh authorities from the fields of industry, Government, 
and scienee exchanged their latest ideas on the subject. Fresh viewpoints 
and new principles resulted from the fact that these authorities were 
drawn from executive and administrative bodies with their respective 
fields, as well as from the investipative, writing, and editing groups that 
have given most attention to teelmical-reporting problems in the past. 
The editor has done a commendable job in soliciting considerable addi- 
tional material from other equally qualified authorities. He has welded 
the contributions of the various authors into a book that should prove of 
value to all concerned with the better preparation, processing, and use 
of technical reports. 

Braxe R, Van Lurr 
President, Georgia Institute of 
Technology 
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PREFACE 


The tempo of modern science and technology, in industry and Govern- 
ment alike, has today placed great stresses upon means of technical 
communication, especially upon the technical report. Long an important, 
medium for indication of progress, recording of findings, and influencing 
of action, the technical report has recently been thrust into the very 
forefront of the communication picture ag the prime mechanism by which 
one scientist may transmit his message to another or may inform admin- 
istration of the results of his work. Inevitably, this role has caused the 
producers and users of technical reports to emphasize the properly 
oriented presentation of information, the importance of good style, attrac- 
tive or at least adequate duplication, proper yet guarded initial distri- 
bution, efficient filing, and intelligent, und effective retrieval and reuse. 

Accordingly, many groups have focused their attention on all these 
phases of technical reporting. Universities, Government agencies, and 
private companies—singly and together—have studied the unit techniques 
involved; have given courses on report writing to student and practicing 
scientist alike; and have sponsored the writing of books and style man- 
uals for internal use. Nor have individual scientists kept silent; a vast 
number of papers, notes, and letters-to-the-cditor have been published, 
chiefly on phases of report writing. Collectively, at meetings sponsored 
by technical societies, they have participated actively in symposiums 
and round-tables on all aspects of technical reports, especially since the 

“emergence of the technical report as the prime medium for technical 
communication in Government. 

This book is the direct outgrowth of such a cooperative endeavor. At 
its base are ten papers which were presented in September, 19538, before 
the Division of Chemical Literature of the American Chemical Society 
in a “Symposium on the Research Report, Its Functions, Preparation, 
Distribution, and Use,” a symposium of which I had the honor to serve 
as chairman. Released for publication here by the American Chemical 
Society, the papers from this symposium have been rewritten to describe 
technical reports in the broader sense, not just research reports, They 
have been augmented by numerous chapters deliberately written or 
obtained from others to give supplementary information—to amplify 
important aspects mentioned briefly in the basic chapters, to serve as 
concrete examples, and to round out the discussion of specific unit opera- 
tions. 
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Every effort has been focused upon making this book something of a 
handbook, yet move than a handbook as regards discussion of the “wlry’s” 
involyed—the fundamentals as well as “how to do it.” Specifically, this 
book is intended to present the latest and best practices for writing, 
illustrating, editing, duplicating, filing, retrieving, and using technical 
reports. While no pretense is made that this book is encyclopedic in its 
coverage, no phase has been deliberately neglected or subordinated, for 
all the writers involved are convinced that no one unib aspect is per se 
more important than another. For example, poor duplication may nullify 
the cffectivencss of the very best teehnical-literary effort. 

This book is therefore intended for use by report writers, technical 
editors, graphic-arts groups, librarians, and filing departments—the many 
in research and technical operations who are directly concerned with 
technical communication, It is also intended for use by all those adminis- 
trators who are concerned, in Government and out, with the preparation 
and use of reports as a prime means for the transfer of technical infor- 
mation. 

As a book on a phase of documentation, this volume is a companion 
to “Punched Cards” by Robert S. Casey and J. W. Perry (Reinhold 
Publishing Corporation, 1951), so that no attempt has been made to 
duplicate the pertinent contents of that reference source, such as its 
chapter on report indexing by machinc-sorted punched cards. Similarly, 
those who use this book will probably find use for another volume in this 
series, based on an American Chemical Society “Symposium on Equip- 
ment for Preparing, Reproducing, and Utilizing Technical Information,” 
under the editorship of M. P. Doss and L. C. Stork. 

As will be noted, this book is the result of the cooperation of many 
authors. The word “cooperation” is used advisedly, for those involved 
have striven hard to present their individual subjects as part of the 
over-all picture, and have willingly assisted in eliminating obvious over- 
laps, have changed their approach when necessary, have incorporated 
auxilary material, and have even contributed additional chapters. Most 
differences of opinion have been minimized, not by arbitrary suppression 
but by statement of alternatives and preferable practices. However, 
differences of opinion among the advocates of the various methods of 
indexing and classifying are clearly evident in the several chapters on 
these subjects and are to be expected at this stage of the art, 

The editing of this book has been a pleasure in many ways, not the 
least of which has been the helpfulness of the contributing authors and 
the courtesy of other individuals and groups. It is always difficult to 
single out a few from the many to whom gratitude is due, but the editor 
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owes many thanks to Jolm C. Lane, Patricia L. Brown, Margaret H. 
Grahain, and B. A. Jones for editorial assistance whieh went far beyond 
the chapters which they authored personally. Thanks are also due to the 
American Chemical Society for permission to publish those chapters 
which had originally been presented as ACS papers. This book could 
never have been written without the cooperation and encouragement of 
that society's Division of Chemical Literature, as personified by the 
dynamic chairman of its Program Committee, T. E. R. Singer. Acknowl- 
edgment is also gratefully made to President Blake R. Van Leer of the 
Georgia Institute of Technology for his courtesy in writing the Fore- 
word; to all contributors of illustrations, suggestions, ete.; and to Carolyn 
L. Weil, Lena M. Loeb, and Charlotte Lewis for their assistance in 
proofreading. 

Last but not least, the editor is indebted to Ethyl Corporation for its 
permission to undertake the preparation of this book and for its coopera- 
tion in the many details involved. In particular, thanks are due ta Earl 
Bartholomew and Harold A. Beatty for initial encouragement and to 
John B. Taylor, Jr., for final-stage support. Among the many at Ethyl 
who helped are Emerick W. Owen, who took many of the original photo- 
graphs; Sallie P. Powers and Richard P. Renius, who prepared numerous 
illustrations; and Edith M. Livingston, Phyllis K. Welch, Myrtie L. 
Clayton, and Catherine Stevens, who typed the manuscripts of chapters 
and the indexes, 

The art or science of technical reporting has come a long way in the 
last deeade, but it is not long past the period of teen-aged growth. In 
fact, new methods and tools on the horizon even suggest that the age of 
the subject may have been overestimated because of its comparative size. 
For this reason among many, the editor will appreciate suggestions for 
the improvement of future editions. 

B. H. Werk 
Detroit, Michigan 
January, 1954 
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Chapter One 


THE TECHNICAL REPORT IN INDUSTRY* 


ARTHUR L. FOX 
Director af Research, Colgate-Palmolive Company, 


Jersey City, New Jersey 


Modern industry turns out tens of thousands of technical reports 
annually, many of which receive circulation only within the company or 
division where they originate. Is this a fantastic waste of time and 
paper—or do these reports serve purposes that justify their preparation? 
Disregarding for the moment those reports that are so poorly (or com- 
plexly) written that they fail to achieve their intended purposes, let’s 
look at the purposes themselves. 

No one ean deny that industry has a much greater communication 
problem today than it did 50, 100, or 500 years ago. The medieval 
artisan who both conceived and built his product had no need to com- 
municate technical information, execpt verbally to his apprentice and 
eventual successor. With the advent of the Industrial Revolution, how- 
ever, the artisan’s era ended, and many workers of various skills began 
to participate in the research, design, and production phases of industry. 

In the early days of this new age, the average company's technology 
was relatively simple, and imanagement’s main problem was the coordi- 
nation of activities to achieve a smoothly working partnership between 
a fairly large number of men of only slightly different skills and machines 
of only slightly different functions, This required some written com- 
munication, largely in the form of operating instructions, time schedules, 
and work reports, but nothing compared to that required when technology 
started to grow by leaps and bounds in the present century. 

Now, many companies have researeli and development groups working 
on additional improvements and new products at the same time that 
their production groups arc attaining mass output of the latest models. 
Thus, industry today is confronted with the problem of establishing 


* This chapter is based on a paper entitled “The Research Report in Industry, Its 
Functions ancl Importance,” presented before the Division of Chemical Literature 
of the American Chemical Sovicty at the 124th national meeting in Chicago, Winois, 
September, 1953, Thanks are due the American Chemical Society for permission to 
publish this paper in revised form, 
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effective communication among numerous coworkers, men whose jobs 
may vary from research, through development and production, to mar- 
keting, and whose widely divergent educations may render them either 
long on theory and short on practice or just the reverse. 

Where do technical reports fit into this picture? Often, the information 
to be conveyed is more complex and detailed than can readily be 
assimilated from verbal communication, and the recipient may need 
time to study some of the ideas before accepting them. Also, the person 
transmitting the information may wish to employ intricate calculations, 
derivations, and graphs that are too detailed for effective presentation 
in hand sketches or slides. In either case, complexity of the material 
dictates use of the written report. 

The technical report also fits into the communication picture when 
the size of the recipient group is large, for it can be made to contact an 
unlimited number of people with the same effectiveness that it serves 
for one person. This is another advantage af the written report aver 
confercnecs, mectings, and other verbal presentations, where effectiveness 
tends to drop with inereasing size of audience. Still another advantage of 
the written report is that the entire audience need not be assembled at 
one time, nor need it take notes in order to retain information. Each 
recipient can read (and reread) his copy at his own convenience. 

Broadly speaking, one can say that technical reports are written for 
one or both of the following reasons: (1) to provide thorough dissemi- 
nation of current information, and (2) to provide a permanent record of 
information recently obtained. The writer may wish to disseminate newly 
acquired information to the specific person or persons who gave him his 
assignment; to all persons in the company from whom the information 
should bring action, or who need it as background; or to potentially 
interested readership outside the company. In the latter case, the 
technical report: prepared for company use may itself serve for outside 
distribution, or it may serve as a starting point for an article in a 
technical journal, for a paper before a technical society, and for a news 
item or some other form of publicity release. 

The written report gives the supervisor information that he can 
study at length, criticizing and reorienting the work if necessary. It also 
provides a detailed account of the work of one man or group, work that 
ran serve as a starting point for further action or development by others 
not acquainted with the previous work. Thus, the written report both 
serves as a guard against needless future duplication of past work and 
as a guide when duplication ig desired for the purpose of confirm 


ation 
or as a prelude to further investigation. 
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The written report also plays a dual role in respect to patent matters, 
Many companies have their technical reports scanned by someone other 
than the writer to discover whether they contain potentially patentable 
ideas. Also, a technical report constitutes a permanent record of the 
conception and prosecution of new inventions. While the laboratory 
notebook, formal record of invention, or some other decument may be 
more useful in establishing the earliest date of conception, the technical 
report may provide a most convincing argumeut that efforts were duly 
exerted to reduce the idea to practice. 

Since management cannot fulfill its function without adequate infor- 
mation upon which to base its Judgments, it must rely heavily on written 
information conecrning the work in progress throughout the organization. 
Only with complete information in hand can management determine 
intelligently that funds allotted specife projects are being expended in 
the manner best caleulated to further the over-all objectives of the several 
activities in progress, It is the technical report—or sometimes a “sum- 
mary report” based on several technical reports—that furnishes this 
essential information. 


TYPES OF TECHNICAL REPORTS 


A series of technical reports, issued chronologically, presents a steadily 
growing picture of the progress (or lack of progress) being made in a 
partienlar imvestigation. Such reports often called progress reports or 
status reports, are usually intended for internal circulation only, since 
their aim ig to report the current status of work still in progress and to 
point the way to completion of the investigation. A review of a set of 
progress reports will quickly reveal whether the work is proceeding 
satisfactorily or is bogging down. The several functions of progress 
reports, how they differ from other types of the technical report, and 
suggestions for writing them effectively are among the topies discussed 
in detail in Chapter Three of this book. 

A definitive report, termed a problem report, final report, or closeout 
report, is prepared when work on a problem is completed or abandoned. 
Such a report is intended to present information ready for practical use, 
including all important data, all valid conclusions, and any recommen- 
dations that can and should be made for further developmental work. 
Often, the aim of the final report is speedy commercialization. This type 
of report is discussed in detail in Chapter Four, 

In the case of a problem that can be solved quite promptly, the 
progress report may be unnecessary, since the final report will appear 
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quickly. In other cases, the investigator will find his progress reports 
useful (even essential) supplements to his notebooks and his memory 
when the time comes for him to write the problem, or final report. 


DISTRIBUTION OF TECHNICAL REPORTS 


Since the distribution, filing, and further utilization of technical reports 
are discussed in later chapters of this book, they need little comment in 
an introductory chapter, except as they affect the way in which these 
reports perform their functions. 

Initial distribution depends on many factors, but should never be 
predicated on the saving of paper. Copies should be sent (perhaps for 
later return) to all who ean benefit from the information contained; at 
the very least, a notice of availability should be widely distributed. As 
mentioned previously, one copy of each report should definitely go to a 
company’s patent department, or to someone who will review it for 
patentable material. 

There is always a conflict, of course, between the desirability of wide 
dissemination of information and its danger to the company. Most 
industrial investigations are of a secret nature, especially insofar as out- 
siders are concerned. Since the report which describes each such study 
represents the expenditure of substantial sums of money, it behooves an 
organization to protect its secrecy. On the other hand, related work may 
be going on in different divisions of the company, so that ignorance of 
the work covered in a technical report may cause unnecessary expendi- 
tures through duplication of effort, Each organization must determine 
for itself the most desirable degree of circulation. This writer recom- 
mends, as the lesser of two evils, the greater circulation of the reports— 
especially within the department involved and to the heads of closely 
allied departments (such as the patent, engineering, and production 
departments). 

In general, all technical reports should be on file in the library or 
central file of an organization, or in both places, so that they may be 
readily available to all legitimate readers, 


OTHER ASPECTS 


A technical reporting program may actually turn out to be a morale 
builder. The larger the organization, the greater is the morale problem, 
for the man on the bench—especially the new man—feels lost, buried, 
and insignificant, When he does a nice piece of work, he frequently feels 
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that it never will be noticed, However, should the division head, section 
head, or technical director write a personal note to the writer of a good 
report, this action nob only stimulates the employce but demonstrates to 
him that the report on which he worked so hard actually was read and 
noted. The higher the “brass” to note the report, the more effective ¢ 
personal note becomes. It is definitely an effort on the part of the superior 
to write such commendatory notes, but ib is effort well spent. 

There is another valuable use for the technical report, one which is 
seldom mentioned. In order to write a good report, or even a poor one, 
the author must take time to review what he has done. Such a review 
permits a more detached view of the work conducted. Sometimes it 
reveals how little was accomplished or how inefficiently the work was 
done, and at least it generates a resolution to do better the next time. 
The very act of organizing the wovk for the report insures more effective 
work in the period to come. That is why this writer prefers a monthly 
report over a progress report issued “when adequate progress has been 
made,” 

The technical report serves another very useful purpose, especially if 
flexibility of report writing exists as advocated here. The alert technical 
director can spot promising young men from their technical reports. The 
way they plan their work, the way they reason out cause and effect, the 
hypotheses they propose, the imagination they show, and their meticulous 
attention to experimental conditions all can be noted from their technical 
reports. There are numerous cases of men who have been brought to the 
attention of their superiors by means of their technical reports. 

Just as the technical report offers superiors the opportunity to spot 
promising young men, so it also provides the young man an opportunity 
to bring himself to the attention of his superiors. 

This brief discussion of the role of the technical report in industry 
does not pretend to exhaust the subject or to do more than mention 
many of the phases of technical reporting that are treated in detail 
elsewhere in this book. That an introductory chapter could not avoid 
such duplication serves to emphasize the unity in all aspects of com- 
munication via technical reporting, from the realization of the need for 
a report, through its writing and initial use, to its retrieval from files 
for later consultation. 
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Chapter Two 


THE TECHNICAL REPORT IN GOVERNMENT* 


LAWSON M. McKENZIE 


Executive Secretary, Interdeparimental Committee on Scientific 
Research and Development, Washington, D. C. 


“Had I invented a new dynamite and reaped a fortune from it, I 
should be inclined to establish a Nobel Prize for the integrator and 
interpreter of science, who can in these days often serve his fellows 
far more than the individual who merely adds one morsel to the 
accumulated factual knowledge.’’+ 
As Dr. Bush’s statement indicates, the interpreter of science plays an 

important, indispensable role in the administration of technical programs. 
In Government'??, as in industry, many scicntists and engineers are 
employed at all administrative levels. They not only advise on matters 
of technology, such as the need for research and development programs, 
but they also manage technical enterprises. Their duties include the 
preparation of budgets, program planning, and evaluation of program 
results. In presenting and defending their budgets, they must explain 
the purposes and achievements of technical undertakings in clear, force- 
ful language to higher levels of Government, especially to Congress, the 
ultimate provider of funds. 

Both the scientists and the interpreters of science employed hy Govern- 
ment find technical reports to be important tools of communication. 
However, before discussing the different kinds of technical reports used 
in Government, and the functions that they perform, we might well 
consider a few of the general features of science and scientific manage- 
ment. 

Holton! differentiates between two activities both termed “science”: 
(1) private science (S,), and (2) public science (S.). He defines private 


* This chapter is based on a paper entitled “The Rescarch Report in Governmental 
Research, Its Functions and Importance,” presented before the Division of Chemical 
Literature of the American Chemical Society at the 124th national meeting in Chi- 
cago, Illinois, September, 1953. Thanks are due the American Chemical Society for 
permission to publish this paper in revised form. 

+ Vannevar Bush, “We are in Danger of Building a Tower of Babel,” Public Health 
Reporis, 68, 149 (1953). 
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or S, science as “svience-in-the-making, with its own vocabulary and 
modes of progress as suggested by the conditions of discovery.” In 8, 
science, which ig essentially an art, new knowledge is obtained from 
creative speculation and experimentation, the research procedures being 
adapted to the particular investigation rather than being well established 
and fairly routine. These additions to the body of scientific knowledge 
result chiefly from the work of individual researchers, each attacking 
his problem with his own methods, under the drive of his own moti- 
vations. 

Holton defines S; or publie science as “science-as-an institution, text 
book science, or inherited world of clear concepts and disciplined formu- 
lations, the evolving compromise, the growing network synthesized from 
these individual contributions by the general acceptance of those ideas 
which do indeed prave meaningful and useful to generations of scientists. 
The cold tables of physical and chemical constants, the bare equations 
ol text books, form the hard core, the residuc distilled from individual 
triumphs of insight, checked and eross-checked by the multiple testimony 
of general experience,” 

The different aspects of S, and S. science naturally determine the 
types of commumeatior possible and needed in the prosecution of one and 
the other. Therefore, in our discussion of technical reports, we shall want 
to keep in mind the cistinetions between them. In respect to our subject, 
the most important distmetion can be expressed as follows: communi- 
cation in 8, science deals with the rather informal reporting of work in 
progress; in S. selence it involves formal reporting, of definitive results. 


THE COMMUNICATION PROBLEM 


With $, science being conducted at a record level, new findings are 
being added to our store of S; knowledge at an unprecedented rabe.) 18 2° 
Proper coordination and dissemination of today’s mass of Š, and 8, 
information require optimum communication media, especially in view 
of the necessity for imparting the information in readily understandable 
form to all who can use it for the benefit and defense of our citizenry. 


The technical report is an exceptionally important medium for such 
communication. 


FUNCTIONS OF THE TECHNICAL REPORT 
The techuical report first came into extensive use in Government 
cireles during World War II as a device for transmitting scientific infor- 
mation classified under security restrictions. It continues in such use 
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today, since some scientific work still must be kept under sceurity wraps. 
Although free communication between scientists us individuals is nor- 
mally necessary in the domain of science-in-the-making, interchange of 
much $, progress information is limited today to those regarded as good 
security risks. Obviously, the final technical report, the product of Š, 
science, must be confined to a limited audience when it deals with work 
conducted in classified projects? 

The technical report is an indispensable tool for the eficient manage- 
ment of the large research organizations attached to Government agen- 
cies.?® ?7 In the over-all complex of department, bureau, division, branch, 
and section, the lower must report to the higher on the status of both the 
Š, and Sa work that it conducts or manages. Also, those on the same 
organizational level need to communicate among themselves. Definitive 
or 8, reports generally go from level to level. Progress or $, reports 
usually circulate within a single level. f 

Tight lines of communication are required throughout a Government 
research organization to assure all levels that adequate equipment, 
facilities, manpower, and funds are available, and also to insure that 
duplieation, waste, and error are eliminated from all operations. Authori- 
ties at the highest level, where programs are established, modified, or 
abolished, must be informed concerning work conducted under each pro- 
gram. While the required information usually comes to the highest levels 
in the form of 8, reports, these reports must also take into account the 
status of 8, science, which is the wellspring of new knowledge. 


TYPES OF REPORTS 


The distinction between reports of 8, and S. science is reflected in the 
terms often applied to them: progress, status, informal, or privileged 
reports for $, results; and final, definitive, formal, or public reports for 
S, results. To some extent, the difference is that between the reporting of 
subjective and objective reasoning; but this cannot be considered a dis- 
tinction between S, and B, reports, since most scientists think pretty 
objectively even in the realm of §, science. The real distinction is that 
between science-in-the-making and science that has gained (or quickly 
will gain) general acceptance and use. Unless this distinction between 
incompletely and fully confirmed conclusions is kept in the reader’s mind, 
he is likely to be startled when subjective matters are interjected into 
otherwise objective reporting, as was Miller?® when he reflected on the 
abusive language that early writers used in discussing the work of others 
and on the tenor of some “letters-to-the-editor” in modern technical 
journals. 
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The status report, or progress report, facilitates communication at 
the basic level, where scientific managers work in close contact with the 
researchers; i.e, where interchange of ideas at the same level is required. 
Such documents are considered confidential and are usually not released 
to other program managers, at least unless the author’s permission has 
first been obtained. Consequently, they are often written in the easy style 
of personal correspondence, 

Material from these status reports is incorporated to some extent into 
secondary reports sent from the lower echelons to the higher. Such secon- 
dary reports form the basis for management’s day-by-day adjustanents 
in meeting needs for manpower, facilities, apparatus, ete. 

In some cases, technical people find the writing of status reports 
helpful for self-appraising their own work, and they may distribute 
copies of their reports to interested colleagues in lieu of personal visits 
to their laboratories. Both the writers and their colleagues recognize 
status reports for what they are: privileged to be informal, somewhat 
undigested, and occasionally partially erroneous (largely because the 
work is incomplete). Such reports must always be regarded as expressions 
of private or 8, science; Le., science-in-the-making. 

Written proposals to undertake technical projects are also of 8,-report 
nature, aud they are similarly held in confidence by management as 
privileged communications. Agencies with large technical programs gen- 
erally support groups to maintain formal control over proposals and 
status reports from the moment new projects are conceived.’ These 
projeet-contro] centers not only maintain a continuing inventory of such 
confidential material, but they also make it available from a central 
source to both management and scientists with a “need to know.” 

By facilitating communication, this system of formal access to 8, 
material aids in the coordination of whole technical enterprises, making 
available the information neccessary to avoid duplication of efforts, to 
determine gaps im the over-all efforts, and to obtain a better balance in 
investigative programs. While such Š, material serves, at best, only as a 
circumstantial accounting from the scientists in research to the scientists 
in management, data from it are later included by the professional staffs 
of the project-contro! centers in the definitive reports (generally of a 
statistical nature) that they prepare for the use of management and the 
public.® *° *° By this time, it has taken on the characteristics of S, infor- 
mation, and it can therefore properly be embodied in the “Technical 
Reports” disseminated to the publie. 

Since the reports prepared by the lower-echelon managers of Govern- 
ment technical programs must relate the experimental findings to the 
practical mission for which the work was undertaken, they are primarily 
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based on more definitive findings of the type included in “Technical Re- 
ports,” but they may also contain information from status reports to 
lend color by referring to unsupported predictions. 

The management of Government research does not lose interest in 
technical reports once they reach the S. domain—partioularly not if they 
represent the sole products of research and development work. Continu- 
ing review of material of a classified or proprietary nature frequently 
results in a relaxation of restrictions on distribution, thereby permitting 
dissemination to a larger audience? 


REPORTS AS PUBLICATIONS 


In many fields that fall under security restrictions, technical reports 
are the only means for publication of the results of rescarch. The word 
“publication” is used advisedly, since the report must fill all require- 
ments of a document of publie science, Sa, It is a “public report,” even 
though temporarily the “public’ may be a restricted one. When the 
security bar is not present, the material of a technical report is often 
later digested or otherwise condensed for publication in professional 
journals.* In a large research organization, however, the first presen- 
tation of research results, whether classified or unclassified, is made in a 
technical report. This is because the technical report has advantages 
apart from security considerations: it tics together the work of an activity 
which might otherwise be published in a multitude of journals at different, 
times, and it permits a fuller account, including more adequate back- 
ground information, than is possible in a journal article. Finally, one 
must not overlook the ancillary benefits of technical reports—prestige 
and publicity. The separate technical report throws a certain emphasis 
on the identity of the sponsoring agency and the research group, and it 
testifies to previous productivity when the enterprise comes up for review. 

One or several of these motives gave rise to systems of public reports 
which are very familiar to the Government scene. The Bureau of Stand- 


* Andrade! places the introduction of such publicalions “at the opening of the 
18th century, when Afiscellanea Curiosa in three volumes (1705-1707) contained a 
selection of the most important papers which ‘being registered in the Voluminous 
Journals of the Royal Society are amongst a multitude of less useful matters, so 
obscurely hid, that but very few inquisitive gentlemen even so much as heard of 
them,’ The names of Halley, Newton, Clopton Havers, John Wallis, and de Moivre 
occur freely as authors, Halley being particularly well represented. The papers are 
not abridged, for, as the preface says, they arc in many cases «already abridgments 
themselves. What we have here, then, is in some way a forerunner of the modern 
‘progress reports’ which are an essential feature of our modern machinery of infor- 
mation,” 
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ards, National Advisory Committee for Aeronautics, Public Health 
Service, Department of Agriculture, and other agencies regularly use 
technical reports as a standard means for disseminating their research 
results.* Nor must one forget that large body of report literature whose 
gole reason for existence is to inform the public as to new inventions; 
namely, “soft” copies of U. 8, Letters Patent. In many research areas, 
patent specifications could be a rewarding source of scientific informa- 
tion; unfortunately they are often overlooked. 

One reason that patents are sometimes ignored as sources of technical 
information is because their legal wording largely obscures their factual 
meaning. However, special attention is now being given to dissemination 
of information on Government-owned or licensed patents. The Govern- 
ment Patents Board is responsible for collection, maintenance, and dis- 
semination of information on such patents. The Board has developed an 
“Index of Inventions” which abstracts and analyzes for industrial use 
more than 14,000 patented inventions in which the Government possesses 
rights. To stimulate greater utilization of the information in this Index, 
the Department of Commerce publishes lists of Government-owned 
patents through the Government Printing Office, and its Office of Tech- 
nical Services duplicates record cards for these patents. 

The expansion of research activity by the Federal Government—both 
within its own laboratories and through support of research in industry, 
private organizations, and universitics—has been accompanied by a 
marked expansion of advisory groups composed of laymen and scientists. 
These groups—of which those advisory to the National Science Founda- 
tion29 #4 are an example—are in effect a two-way communication sys- 
tem.*! They provide a means’ *™ both of bringing a broad array of scien- 
tific judgments to bear upon public policy and of acquainting a large 
group of scientists with the extra-scientific considerations that affect 
Government decisions on scientific maticrs.* Advisory groups not only 
make use of technical reports of both types S, and Sa, but they, them- 
selves, contribute to the report literature.® Notable examples are the 
Report of Project East River on problems of civil defense and the Report 
of Project Lincolnt on the vulnerability of the United States to attack 
by atomic weapons. 


Summary articles, monographs, and specialized books today cost so 


* The Steelman Report?s, in Volume 2, pp. 18-22, discusses the statutory provisions 
for the publication and dissemination of information resulting from research activ- 
ities, Approximately 40 citations are included, 

* The Steelman Report?6, in Volume 2, pp. 23-24, discusses the statutory provi- 


sions for advisory bodies and interagency cooperation. Approximately 10 citations 
are included. 
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much to publish that they often do not get into print, particularly when 
management fails to include publication costs as a legitimate part of 
research costs. Research-sponsoring agencies may bring out such publi- 
cations in the form of reports when the subject matter is important to 
their missions, or they may subsidize their publication as scientific tracts, 
charging the cost to research. Thus, proceedings of technical conferences, 
treatises on scientific subjects, and other types of subject matter not 
derived from investigations are finding their way into the public-report 
literature. Although such publications are primarily intended for use by 
the staff of the sponsoring agency, they often are made available to the 
public through the Office of Technical Services. 


DOCUMENT CENTERS AND SERVICES 


Formal processes for project control have already been discussed. 
Mention should also be made of the abstracting services of the integrated 
Armed Services Technical Information Agency (ASTIA), whieh main- 
tains a centralized depository and catalog of reports of Defense agencies 
and their contractors.* 78 Similar services are provided by the National 
Advisory Committee for Aeronautics, the Atomic Energy Commission, 
and other agencies. 

Document libraries are admittedly necessary, and they perform im- 
portant service to science in housing S, reports. However, such collections 
are likely to be over-valued because of their sheer magnitude, and too 
much importance is sometimes attached to mechanical efficiency in 
handling them. They are at best a means of secondary distribution. 
Naturally, the scientific journals and published treatises form the vast 
core of the technical literature, and much has been done and written in 
an effort to make their contents more accessible.®™ Patents, house organs, 
manufacturers’ catalogs, and theses comprise additional tonnage that has 
the avid attention of librarians and documentalists in their endless mis- 
sion to store, in a usable form, the accumulated treasure of the mind. 

Somewhere intermediate between S, and S, activities, but heavily 
weighted toward those of the S; realm, lies the special document center, 
set up to serve research and development workers in a particular field. A 
good example of such a technical-information activity is the Solid 
Propellant Information Agency of the Applied Physics Laboratory at 
Johns Hopkins University. Here, a trained scientist organizes the flood 
of generally relevant literature into packets of specialized information. 
He then brings these to the attention of appropriate scientists, whose 
individual interests and needs he knows. A small service staff and biblio- 
graphical aids are available to assist the literature specialist. 
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This system not only provides adequate handling of the security- 
classified type of report, but it is a godsend to the working scientist. The 
general report service fairly deluges an inquirer with paper in its attempt 
to miss nothing. This service extends to bibliographical tools: as an 
example of a conceivable, although extreme case, one might be given a 
stack of Department of Commerce bulletins? listing the hundreds of 
Government-contract awards made daily, from which to select probable 
sources of information. Under the specialized system, however, the re- 
search scientist receives all pertinent current information from related 
research groups through an intermediary who has weeded out irrelevant 
matters beforehand, This intermediary has a pool to draw upon for 
additional data which he may wish to furnish a given scientist, and he 
tries to steer all relevant information to those who can profitably use it. 

The Office of Basic Instrumentation (National Bureau of Standards) 
conducts a program for survey and control of instrumentation informa- 
tion, As one of its activities, it cooperates with the Library of Congress in 
publication of a guide and source list of instrumentation literature.?® It 
also is studying classification of instrument inforniation and concurrently 
developing a simple, mechanical-retrieving scheme. 

Some of their functions would qualify the National Research Council’s 
Chemical and Biological Coordination Center and even the National 
Advisory Committee for Aeronautics to be considered as document 
centers on the grand scale. 

As one of its many special services, the National Advisory Committee 
for Acronautics conducts annual inspection tours of its various labora- 
tories, Thus, Government officials and key civilian personnel in the air- 
craft and related industries are given a first-hand view of recent aero- 
nautical research at the locations where it was performed.** The various 
research programs are described by the scientists engaged in the work, 
and outside aeronautical scientists and executives have the opportunity 
of inspecting the laboratories and research facilities, as well as of seeing 
new research techniques demonstrated. 


ROLE OF THE SCIENTIFIC MANAGER 


Documentation centers are not ends in themselves; they evolve because 
programs grow in size and complexity and because management func- 
tions must be split among many persons, Let us consider the case of the 
scientific manager who directs a small research and development pro- 
gram. " He serves in many ways to effect scientific communication 
between researchers, one of which is by directing report interchange. He 
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devotes much attention to primary distribution of reports issued by 
scientists under his cognizance, since it is part of his job to serve as the 
responsible official for an integrated program, to deliberate with other 
officials as to budgetary needs, and to serve on the various committees 
and survey groups delving into managerial problems facing research and 
development enterprises. 

In performing these duties, the scientific manager writes as many or 
more reports as do his technical colleagues. He not only works intimately 
with the research scientists, but he also speaks and acts for them in 
communications with higher echelons. Thus, his aid to the scientists goes 
beyond collaborating with them in the private-science or S, sense; by 
virtue of his position, he can help them gain 8. recognition for their work, 
since he can, with propriety, speak frankly concerning their accomplish- 
ments. 

Although use of the technical report as an administrative device in 
Government is new, having had its genesis in the research enterprises of 
World War II, its use as a method of scientific communication is old. 
The report also may be relatively new in name, specially tagged as a 
result of new social conditions—those of security classification and the 
intensity of a far-flung effort—but the way it is disseminated is old. As 
public science, 82, began to evolve in the 16th century, it did so from 
private science, 8,. Intermediate persons, quite like their modern counter- 
parts, played an interesting role. For example, it has been stated that: 


“Scientific investigators communicated their results to one another 
through one or more intermediate persons. Such intermediaries were 
Pierre de Carcavy and Peter Marin Mersenne; and among the 
writers thus in communication were Bonaventura Cavalieri, Christian 
Huygens, Galileo Galilet, Gilles Personier de Roberval, Pierre de 
Fermat, Evangelista Torricelli, and a little later Blaise Pascal; but 
the letters of Carcavy or Mersenne would probably come into the 
hands of any man who was likely to be interested in the matters 
discussed. It often happened that, when some new method was 
invented, or some new result obtained, the method or result was 
quickly known to a wide circle, although it might not be printed 
until after the lapse of a long time.” 


INTERNATIONAL ASPECTS 


As in earlier times, science today is international. The scientists of this 
nation must participate in international events and draw upon the work 
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of foreign laboratories. Even more than industrial and academic adminis- 
trators, the managerial scientists in Government must draw close their 
ties to foreign sources, both within foreign-government scientific activities 
and beyond—in universities and commerce. 

The 1950 report, “Science and Foreign Relations*,” of the so-called 
Berkner Committee described this need and included a discussion of the 
international flow of scientific and technological information. Its principal 
concern was with the body of regularly published literature and its 
bibliographical control, but it also considered the report literature. Liai- 
son, exchange of persons, and other means of scientific communication 
were likewise analyzed in this study. As a result of its recommendations, 
the Office of the Science Adviser, Department of State, was created, pro- 
viding scientist-attaches in many lands with scientific liaison as one of 
their duties. The reports of these men have some $, characteristics. How- 
ever, in general, reports from foreign sources must be essentially public 
in nature (S) to avoid appropriation of private (8,) rights and inter- 
ference with existing means for their dissemination. 

The United States Information Service newsletters, prepared in coop- 
eration with various learned societies, including the American Chemical 
Society, report. upon new developments in these areas. They are made 
available by the Committee on International Scientific Publication of 
the National Research Council and are distributed throughout the world 
as a service of the International Information Administration of the De- 
partment of State.” The Pan American Union’s Section on Science and 
Technology distributes Ciencia y Tecnologia, a journal of similar signifi- 
cance. 

The London Branch of the Office of Naval Research, which had its 
genesis in the London Liaison Office of the Office of Scientific Research 
and Development, has, since 1945, developed an amazing program of 
reporting foreign scientific news to the Office of Naval Research, the 
Navy, and its contractors. Its London News Letter is one medium, and 
its technical reports another. Quid pro quo, this London Branch dis- 
tributes United States reports to needful scientists abroad. The personal 
relatiouships are so highly developed—the ONR liaison officers are 
scientists and speak with the enthusiasm and knowledge of their special- 
ties—that their reports contain a substantial amount of S, lore. A less 
expert group would be unable to pass along the personal science, §,, 
picture to our shores. Even so, it is impossible to avoid occasional criti- 
cism from foreign scientists who feel that confidences have been abused. 
This is the security-unclassified side of the picture. 

On the security-classified side, some agencies have corps of repre- 
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sentatives serving in liaison capacity with corresponding agencies abroad. 
Some of their activities also take on the document-center character 
previously discussed. 

For example, there is a formal system of information exchange between 
the British and American navies which provides for free exchange of 
reports on specified subjects. This system also permits direct correspon- 
dence between scientists engaged in related work. Here, important infor- 
mation of 8, character is communicated, in spite of seemingly insur- 
mountable barriers of security, nationalism, and the like. The existence 
of such an unusual scheme is due to the wise policies of the Chief of 
Naval Operations, policies which show understanding of the subjective 
needs of working scientists. 

Returning to security-unclassified scientific information and the role of 
international science, due notice must be taken of industrial interest in 
the world scene. The Foreign Operations Administration cooperates with 
the Organization for European Economic Cooperation and other groups 
in which specialist teams,?° with productivity as the point of emphasis, 
make studies and issue reports pertinent to areas of research and develop- 
ment. A fine example was the work of the various teams of the Anglo- 
American Council on Productivity; here, steel founding, drop forging, 
cotton spinning, and many other fields were covered by specialist teams 
in analytical reports that have had profound effect on British industry. 


INDUSTRIAL USES 


The subject of industrial uses brings this chapter to its final point— 
dissemination of reports to satisfy the general needs of the group footing 
the bill, the American public. 

The Office of Technical Services, Department of Commerce, collects 
unclassified and declassified scientific and technical reports for general 
dissemination. Its activity im connection with Government-owned patents 
has already been described. This agency maintains a host of services 
typical of a clearing house, services designed to handle the wide and 
prompt circulation of reports on Government-financed research. The 
reports so handled are obviously Sə in character, for, if results are to be 
useful to groups which are not themselyes working on the same problems, 
they must meet all the requirements of public science—that is, they must 
be the “residue distilled from individual triumphs of insight, checked 
and cross-checked by the multiple testimony of general experience.”* 

To sum up: We have classified Government reports first into two 
groups, privileged and public, depending upon their scientific quality. 
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Most reports fall clearly into one or the other of these classes, while 
some exhibit Š, and S. characteristics about equally. In any event, such 
classification suffices to indicate roughly proper audiences for reports. 
We have then enumerated the varieties of Government reports and have 
found them legion, springing from every facet of Government research 
enterprise, We have seen that whether each finds its proper audience 
depends primarily on the initial distributor and user. Chapters Thirteen, 
Fourteen, and Twenty-three give further details on the quest involved 
in reaching larger and proper audiences. 
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Chapter Three 
WRITING THE TECHNICAL PROGRESS REPORT* 
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This chapter will consider the functions of progress reports, their form, 
style and content, methods of slanting them to their various recipients, 
and the pitfalls that should be avoided in their preparation. 

Despite the progress report’s widely acknowledged importance to man- 
agement, many technical men consider that writing one is an unwelcome 
chore and an annoying bore. Consequently, considerable attention will 
be given here to the art of writing the progress report, although the basic 
principles set forth are broadly applicable to the writing of all types of 
reports—even, in general, to most good writing, This will muster support 
for the contention that engineers and scientists should find the prepara- 
tion of progress reports among the easier kinds of writing. 

A story, already ancient when Socrates recounted it*!, has it that a god 
named Theuth invented writing to “make the Egyptians wiser and give 
them better memories; for this is the cure of forgetfulness and of folly.” 
In commenting on the writing of his time, Socrates said: ‘He would be a _ 
simple person .... who should leave in writing or receive in writing any 
art under the idea that the written word would be intelligible or certain; 
or deemed that writing was at all better than knowledge and recollection 
of the same matters.” This idea was obsolescent when Francis Bacon 
ambitiously proclaimed that he would take all knowledge to be his 
province. Today’s scientist must content himself, because of the sheer 
magnitude of accumulated information, only to be intimately familiar 
with his own field and reasonably well-read in a few others. 

Fortunately, Socrates envisioned another kind of writing, “an intelli- 





* This chapter is based on a paper entitled “Writing the Research Progress Report,” 
presented before the Division of Chemical Literature of the American Chemical 
Society at the 124th national meeting in Chicago, Illinois, September, 1953. Thanks 
are due the American Chemical Society for permission to publish this paper in 
revised form. + 

+ Now Technical Analyst-Writer, Information Services Group, Ethyl Corporation 
Research and Engineering Department, Detroit, Michigan. 
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gent writing which is graven in the soul of him who has learned, and can 
defend itself, and knows when to speak and when to be silent.” To pro- 
duce such writing, Socrates said, a man must know “the truth of the 
several particulars of which he is writing ... and be able to define them 
as they are, and having defined them again to divide them until they can 
no longer be divided, and until in a like manner he is able to disecrn the 
nature of the soul and discover the different modes of discourse which are 
adapted to different natures, and to arrange and dispose them in such a 
way that the simple form of speech may be addressed to the simpler 
nature, and the complex and composite to the complex nature.’ 

Today, almost 2,400 years after Socrates, we say that good writing 
requires, first, that a man knows his subject thoroughly; second, that he 
reduce it to its clearly defined phases, sections of phases, and subsections 
(preferably through an outline); and, third, that he write to his audience’s 
various levels of comprehension, using simple language and style to 
explain his ideas whenever possible, and reserving his specialized vocabu- 
lary for communications directed to those at his own level of under- 
standing. Whether we cite Socrates or Rudolf Flesch, the precepts of good 
writing are pretty much the same. We will discuss their application in 
some detail later, but now let us consider why progress reports are so 
important, both to their readers and their writers. 


FUNCTIONS 


Many directors of technical operations consider the progress report to 
be the most important link in their over-all communications system, 
since it keeps technical activities and their results continually before the 
administrative group.® This is an important function, since research and 
certain other technical activities are “overhead” operations that must be 
financed from company income, and no management is likely to continue 
support of profitless activities very long unless it is heartened by progress 
toward profit-making possibilities. 

Even more important, however, is the progress report’s function of 
alerting the technical director on the trend of current investigations so 
that he can, if necessary, re-orient the work toward the desired goal. In 
addition, the progress report brings new developments in a specific 
project to management’s attention, giving it a head start on plans for 
commercialization.? Although it probably couldn’t happen today, with 
modern communications as good as they are, can you imagine how flat- 
footed a tire manufacturer might be caught if he suddenly discovered he 
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had given birth to a new insecticide or plastic after years of quiet gesta- 
tion in the annex to Laboratory X? 

When the average technical man has finished his progress report, he 
may be expected to understand his project better than ever—he probably 
will then know what to do and what to avoid in future work. That is 
another function of the progress report. It helps the researcher to view his 
work objectively and to keep his eye on the target. Also, if his concept of 
the project is faulty, the technical director will spot this fact in the 
progress report and will set him right. 

Whether a company requires progress reports at periodic intervals or 
at the end of definite phases of a technical study, it is virtually certain 
to require a report at the termination of the investigation. These final 
reports are much more readily prepared when progress reports are at 
hand than when the technical man must rely on his notebook and his 
memory. Furthermore, they are better final reports, for memory is a 
fragile thing. Where the study did not attain its goal, the progress reports 
prepared during its prosecution may stand as a chronological history of 
the reasons why, and no final report may be necessary to serve as an 
udmonitory record for possible future investigators. 

So far, we have considered only the functions of progress reports to 
companies conducting technical investigations for their own purposes. 
Organizations that do such work for outside sponsors may use the 
progress report for yet another purpose—keeping alive the sponsor’s 
interest and confidence during what might otherwise seem to the sponsor 
to be a long period of waiting and maction. Progress reports give the 
sponsor the same opportunity for advance planning that they give the 
administration of companies conducting internal studies. 

The final function of the progress report may not bear the same im- 
portance to his superiors as it does to the technical man, but it can be 
of very real usefulness to both. Reports are the investigator’s best means 
of calling attention to his work. The content and quality of his reports 
may often be considered in judging his ability? 

Before concluding this discussion of the functions of the progress 
report, we should recognize one thing it cannot do. It cannot give definite 
conclusions, and it cannot make iron-clad, foolproof recommendations— 
unless, of course, it completes a phase of the work or the entire project. 
The information in one progress report is subject to change in the next 
to follow, in which additional data may modify or perhaps even change 
entirely the earlier findings. Thus, a progress report can and should be 
objective, but it cannot often be definitive in itself. As such, it belongs in 
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the class of “privileged reports” described by Lawson McKenzie, in 
Chapter Two, as coming under the domain of S, science, that is, science- 
in-the-making. 


SETTING OUT TO WRITE 


The aviator develops a flight plan prior to take-off. The report writer 
should do the same thing. 

The first step in the report writer’s flight plan is to assemble his data. 
If his notebooks have been carefully kept, he is well started already. 
Next, he must analyze his data. Usually, he can do this by going through 
his records and summarizing the information in tabular or graphical 
form. Tabular presentations facilitate comparisons, and comparisons often 
suggest correlations, Reduction of data to curves often makes obscure 
relationships between variables more readily apparent than they were in 
the raw data or even in tables of data, since datum points are thus 
brought into dimensional relationship. rather than random or simple 
chronological relationship. The final preparatory step is making an out- 
line. This outline should organize the topics to be discussed one after the 
other, just as cities are checked off on a flight plan. Major and minor 
subdivisions of the report are analogous to the intermediate check points 
in the flight plan. 

Professor James Souther of the University of Washington has recently 
counseled, “Don’t write reports—engineer them.”!* He contends that in 
report writing, as in engineering design, good results depend upon four 
factors: analysis, investigation, design, and application. In the analysis 
step, the writer should ask himself the purpose of the report, its scope, 
what industrial action it should initiate, and who will read and use it. 
The investigation step covers identification and collection of needed 
material; checking of data for accuracy, completeness, and usefulness; 
drawing conclusions from the data; and determining those that will be 
of value to the readers. In the design step, the organization of the report 
is determined by consideration of its purpose and the needs of its readers. 
Thus, emphasis may be placed on the data, the method, the results, the 
conclusions, or the recommendations, or on any combination of them. 
Here is where a decision is made as to the level of technical usage and 
material that the readers can understand, also on the examples, illustra- 
tions, ete., that they may need for ready comprehension. The application 
step is, of course, the actual writing. Souther, in common with many 
others, recommends writing straight through each section of the report 
to achieve natural continuity and to ayoid shutting off the flow of ideas. 
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‘The best method is to write while hot and to correct the first draft when 
coldly critical. 


` FORM 


It is almost superfluous here to discuss in any detail the forms that 
progress reports should or can take, since many organizations specify 
fixed forms. There is, of course, the classic form which is applicable to 
many types of reports. It calls for the parts of the report in this order: 
Title, Summary or Abstract, Introduction, Main Body, Conclusions, and 
perhaps Recommendations. In the case of progress reports, the major 
criticisms of this form are that the discussion of results is usually buried 
in the Main Body and that the Conclusions and Recommendations are 
placed so far back in the report that they often are not reached by 
readers, who give up somewhere in the morass of Main Body details. In 
general, this form is best adapted to scientist writing to scientist, where 
the recipient (say a research director) desires to follow every step as it 
happened, checking the procedures, results, and conclusions in that order. 
Unless the Abstract or Summary is truly informative and therefore 
capable of standing alone, the classic form of presentation usually loses 
its communications value at the management level. 

Consequently, many companies have deviated from the classic form 
in an effort to put the most significant things first. For example, the 
Hercules Powder Company uses the following sequence: Introduction, 
Procedure and Results, Conclusions and Recommendations, and, finally, 
Experimental Section,’ Its Introduction includes the objective of the work 
and any background information necessary to an understanding of the 
problem, even a brief review of the literature if needed. The Procedure 
and Results section is really a summary, giving only a brief description 
of what was done and what results were obtained. In the company’s own 
words, “Only enough material should be included (here) to enable the 
reader to understand the writer’s conclusions and recommendations, All 
other material is supplementary and belongs in the Experimental Sec- 
tion.” The Conclusions and Recommendations section contains a brie! 
statement of the conclusions reached, a condensed discussion (where 
needed) of the evidence leading to these conclusions, recommendations 
for future work, and (when applicable) a summary of action taken to 
obtain patents. 

These first three sections of the Hercules form, taken together, are 
intended to constitute a complete unit that tells the salient story in a 
brief but comprehensive way. The Experimental Section, placed at the 
end of the report, contains such a detailed account of the work that it 
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can be checked or duplicated at a later date. It includes description of 
materials, equipment, and methods; all of the data obtained; calculation 
methods; and, if required, detailed discussion of experimental findings 
related to the conclusions and recommendations. 

In the ease of progress reports, Hercules uses the Introduction to 
relate current work to past work in order to indicate the present status 
of the problem. Where, as is usual, the progress report leaves the investi- 
gation in an unfinished state, Hercules uses the Conclusions and Recom- 
mendations section to indicate what work is planned for the future. 


STYLE 


To fulfill its purpose, the progress report must serve to convert experi- 
mental facts to Impressions on the writer, which he then conveys in 
language to management’s mind clearly and forcibly enough to initiate 
administrative action. This is a special case of what Anatol Rapoport of 
the University of Chicago means when he defines the general semanti- 
cist’s concept of communication as a “chain of fact to nervous system to 
language to nervous system to action,” 

A knowledge of semantic principles is a great help to any writer. How- 
ever, many good writers who are untutored in these principles still prac- 
tice them quite unconsciously. Fortunately, most engineers and scientists 
are accustomed to define their concepts by describing how to proceed and 
what to observe to experience and measure them. That is, when they use 
or invent a word to stand for a thing, they are careful that their defini- 
tion “maps the territory” in a way that directs others how to find and 
recognize that thing. 

The semanticist’s name for factual statement is, in itself, indicative of 
the relationship that exists between his principles and good technical 
writing—he calls factual statements “reports.” Thus, the statement 
“Nuclear physics is the most important branch of science today” is a 
judgment, as is the statement “Biological chemistry is today’s most im- 
portant branch of science.” What a debate you could start by offering 
these two judgments as opposing resolutions! However, the statement 
“The latest atomic bomb demolished frame structures ten miles from 
the target point” is a report, as is “The antibiotics and other ‘miracle 
drugs’ have increased the average life span.” Obviously, to convince the 
judges, each debater would have to substantiate his resolution (or 
judgment) with as many facts (or reports) as possible. As Hayakawa, has 
pointed out, “Scientific verifiability rests on the external observation of 
facts, not on the heaping up of judgments’? 
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This talk about semantics may seem off the point, and perhaps it is 
somewhat. However, in order to convince and inform effectively, a report 
writer's conclusions must be based on the data, and he must recognize 
the difference between factually-based conclusions and inferences based 
ten per cent on data and 90 per cent on intuition. The ability to make 
this distinction is particularly valuable in writing progress reports be- 
cause they usually have to be prepared before one has all of the data he 
needs to reach a definite set of conclusions. Yet, the kind of intuition 
described as creative imagination or foresight is also a definite asset to 
the progress-report writer. The best place for him to utilize such fore- 
sight is in his recommendations for future work. There, he is asking for 
the opportunity to collect more data to prove or disprove the ideas he 
now has on the subject. 

It is now time to discuss briefly the subject of readable writing and 
what makes it that way. Logical organization of thouglits is essential, of 
course, and an outline will help greatly. However, a report must also be 
written in readily understandable sentences. Rudolf Flesch®*:**® found 
most scientific writing to be so complex in sentence structure (averaging 
29 words per sentence) that only about 4.5 per cent of our population 
could read it with understanding. Thus, the cumbersome style of scientific 
writing, not its subject matter, often reduces the number of its readers. 

In their efforts to be precise, many scientists qualify each idea with so 
many limiting adjectives, adverbs, phrases, and clauses that the central 
thought is obscured rather than clarified, This can be avoided by stating 
the main idea and nothing else in one leading sentence. Any necessary 
limitations to that idea can be stated in one or more succeeding sen- 
tences, in which each limitation can then be given its proper weight. The 
‘idea sentence” and its “qualifying sentences” will probably then con- 
stitute a complete paragraph. 

A Chicago newspaper has simplified Flesch’s original readable-writing 
formula in a guide for its writers that goes something like this: “The 
average sentence shall not contain more than 19 words and 28 syllables.” 
This rule combines simplicity of sentence structure with a minimum of 
“two-bit words” where shorter words are equally descriptive. However, it 
should be applied only to the hypothetical average sentence. Some varia- 
tion im sentence length is desirable, both to handle the different complexi- 
ties of ideas and to avoid a tiresomely uniform style. 


Pitfalls to Avoid 


Some of the pitfalls lying in wait for the writer are so common that 
they have been given special names by Robert L. Dean of Smith, Kline 
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and French Laboratories? My personal favorite is tbe “high polymer 
adjective,” illustrated in Example A by a term in a report draft sent to 
me for editing. 

Another common pitfall is known as the “sin of synonyms.” Example 
B indicates how the use of synonyms sometimes completely obscures the 
meaning and often leads to neecllessly vague expressions, 

My last two examples are intended to correct any impression that brev- 
ity guarantees a good sentence. You will note that something has been left 
out of each of the sentences and that each suffers from “cryptic brevity” 
or, as an electrical engineer might say, from “shorting out.” In the sen- 
tence about rubber in Example C, the omitted portion can completely 
change the meaning, depending upon where it is replaced. In the sentence 
about cost in Example D, the reader would not know whether small 
improvements are very costly to make or whether, if made, they lead 
to great reductions in the manufacturing cost of the product. 


Exame.te A, Hicm POLYMER ADJECTIVES 


The high polymer adjective: 
single rotor helicopter rotor blade tip angle. 
Readable but unclear: 
the tip angle of the single-rotor helicopter’s rotor blade. 
Possible Meaning No. 1: 
the angle of rotor-blade tip on the single-rotor helicopter. (whole blade) 
Possible Meaning No. 2: 
the angle at the tip of the rotor blade on the single-rotor helicopter. 


EXAMPLE B. THE SIN op SYNONYMS 

Sinner No. 1: . 

The solutions had one basie difference—the basie solutions used, 
Sinner No. 1 reconciled: 

The methods had one fundamental difference—the alkaline reagents used, 
Sinner' No. 2*: 

The resin exchanges potassium ions for basic electrolytes. 
Sinner No, 2 reconciled: 

The resin exchanges potassium ions for hydroxy] ions, 


Exampie C. Crrprc Brevity 
“Short Out” No. 1: 
This formulation has a smaller content of low-M.W. rubber than GR-S. 
No. 1’s first possible meaning: 
Ti has a smaller content of low-M.W. rubber than GR-S has. 


*The writer desired variety, 
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No. 1’s second possible meaning: 
It has a smaller content of low-M.W. rubber than it has of GR-S. 


Examepte D. More Crveric Brevity 
“Short Out” No. 2: 
Even small improvements show great gains in cost. 
No, 2’s first possible meaning: 
Even small improvements lead to great reductions in cost. 
No, 2’s second possible meaning: 
Even small improvements entail great increases in cost. 


There are a number of other pitfalls that the writer must avoid to 
improve the reader’s reception and perception of his report. One is the 
“tired-and-worn-out expression.” Flere are two examples: “of the order 
of magnitude of,” when he really means 41.6 - 0.2; “significantly re- 
duced,” when he means lowered by about four per cent. 

Then there is the “elegant euphemism,” sometimes called “laboratory 
semantics.” This is the verbal art of using noble sounding, intentionally 
vague wording to cover up a not-too-impressive fact. Examples are as 
follows: 


1. Past experience would seem to confirm the possibility of its 
presence. Meaning: Once in 10 tries last year we thought we 
detected a trace. 

2. A complete tabulation of the results would be difficult at this 
time. Meaning: Six out of eight observed values can’t be 
made to lie on a straight line, 


As a final comment on style, the following is paraphrased or quoted 
directed from “A Plea for Simplicity” by Howard M. Mathis of C. F. 
Braun & Company. If anyone still thinks that involved writing is a 
mark of erudition, he should look at the enduring literature. Clarity, 
simplicity, brevity, and unity are the marks of the greatest thinkers and 
writers. As a bad example Mathis cites the following: “Although it is 
possible for the refiner to control the selectivity deterioration by con- 
tinually discarding a fraction of the catalyst in the unit and replacing it 
with fresh material of good selectivity, this expedient increases operating 
costs because of the additional catalyst consumption.” This sentence has 
three thoughts and each should have its own sentence as follows: “The 
refiner has a way to keep the selectivity up. He can keep adding fresh 
catalyst and throwing away part of the old. But this costs him money 
because he uses more catalyst.” . 
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Desirable Content and Slanting 


How far the technique of slanting can be carried to transmit an idea 
to various types of audience has recently been discussed by Richard L. 
Demmerle.t For members of the same profession, a presentation can 
include specialized technical terms, mathematics, and symbols; but, for 
the sake of clarity, diagrams, photographs, and models may prove helpful. - 
The latter likely will be required to get the idea across to members of 
other professions, who can also assimilate general technical words, sta- 
tistics, and graphs. The informed layman may grasp the significance of 
general technical words, statistics, and simple graphs, but translation into 
lay terms and the use of pictorial charts and interpretive drawings are 
often necessary. The informed layman can benefit from (and his unin- 
formed cousins require) interpretive demonstrations and animated 
cartoons. At the low end of the communication spectrum, directed at the 
uninformed layman, are slogans, jingles, and music. Imagine, however, 
singing to a company’s president: 


“Praise to good old table salt 
from our kitchen’s scene, 


But the chemist electrocutes it 
to make sodium and chlorine.’’ 


While company presidents fortunately don’t require so elementary an 
approach, the writer may lose them if he discusses the free energy change 
of the equation 2NaCl > 2Na + Cle. 

In determining the desirable content of his progress report, the writer 
must consider the purpose of the report, its scope, What action it should 
call for, and who will read and use it, This is the analysis step that 
Souther describes, and what was said earlier concerning that step need 
not be reviewed here. The reader will also remember Souther’s design 
step, in which the organization of the report is determined by considera- 
tion of its purpose and its readers’ needs, According to purpose and needs, 
emphasis may be placed on data, methods, results, conclusions, recom- 
mendations, or any combination thereof. 

In the design step, the writer decides what examples, illustrations, etc., 
his readers may require for ready comprehension. Tables that facilitate 
comparisons and graphs that show correlations are great aids. In fact, 
the Pulp and Paper Research Institute of Canada thinks so highly of 
the graphical summary of results that it customarily places the most 
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informative one, not where it might be expected to fall in the text, but 
at the beginning of the report as the frontispiece. As the Institute says, 
“Executives love graphs; and, in fact, nothing shows up the fumbling 
of research factors so quickly.’"* Here is an example of designing for 
the reader's interest; call it slanting if you will. 

Incidentally, the Pulp and Paper Research Institute of Canada has 
analyzed in detail the primary target of each section of its report. This 
provides the writer with an ever-present reminder of reader needs as he 
prepares each section. 

“The day of the highly technical or scientific report as a medium of 
communication between technical staff and the administrative group has 
long since passed,” according to C. Œ. Furnas, Director of Cornell Aero- 
nautical Laboratory.” He points out that “Such a report, with its display 
of technically correct but unfamiliar terms, is more likely to form a 
barrier between administration and research than to increase sympa- 
thetic understanding.” Thus, where the report must serve administrative 
needs, both its language and style should be kept simple. 

Furnas also points out that completeness in reporting should be tem- 
pered by judicious omission of the nonessential. “Permanent records 
upon which litigation or the repetition of experiments must depend 
should always be complete and sufficient in detail for such uses. (How- 
ever) ... it is more in the field of reports for administrative aid and 
information that the judicious elimination of nonessentials can be of 
greatest advantage to the report reader.” 

On the other hand, where a single report must serve both the needs of 
the technical director and those of the administration, in addition to 
serving as a complete record for the possible future duplication and 
extension of the work, its content and organization might well follow a 
plan similar to that used by the Hercules Powder Company. As the 
reader will remember, the Hercules report is broken down into two units, 
the first of which contains all the information needed by management. 
A detailed account of the work is presented at the end of the report in 
an Experimental Section designed for the teclinical director’s use im 
checking, or for the guidance of future investigators. 

In summing up these comments on slanting and desirable content, we 
should remember that almost everything here included on the functions 
of the report, setting out to write it, choice of form, style of writing 
(semantics, readable writing, pitfalls to avoid), etc., has been said with 
intent to emphasize the necessity of keeping the readers’ needs, interests, 
and levels of comprehension constantly in mind. The technical report is 
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the primary medium for communicating information from the technical 
man to all who need it. Therefore, it is up to the writer to make his 
report readily understood by every person he expects to read it. 


PERIODICITY 


While Socrates and Rudolf Flesch, to say nothing of numerous other 
authorities, agree quite closely on the factors that make for good exposi- 
tory writing, another aspect of progress reports—how often they should 
be written—offers room for a wide difference in opinion. Perhaps the 
least’ controversial answer is that the nature of the particular project 
should determine whether progress need be reported monthly, bimonthly, 
quarterly, semiannually, or annually. 

This writer believes that progress reports, in all but a few cases, 
should be prepared at least once every three months. Otherwise, too much 
faith is placed in notebooks and memory. Also, the information needed 
by the technical director for guidance of the work and by management 
for preparing to commercialize the results may come too late to serve 
its purpose. 

Some technical investigations divide naturally into several phases of 
clearly defined scope. If the time required for a phase is not more than 
three to six months, a report issued at the completion of the phase may 
serve as the only progress report needed. f 

Where technical projects are conducted for outside sponsors, the fre- 
quency of reports may be specified in the contracts. Government agencies 
sponsoring technical studies may require progress reports at regular 
intervals, if only as evidence of work performed before payment of 
periodic billings. In any event, fairly frequent progress reports help to 
maintain the sponsor’s interest in the work.and to give him the informa- 
tion he requires for planning. 

According to A. J. Johnson, the Shell Development Company no longer 
requires full progress reports, at specified intervals, on each of its projects, 
since it found that their preparation was delaying the issuance of defini- 
tive reports at the conclusion of projects or clear-cut phases of projects. 
This company now concentrates its efforts on prompt issuance of defini- 
tive reports—self-contained and suitable for action. In place of full 
progress reports, it issues brief summaries of progress at flexible and 
frequent intervals. Harold G. Vesper, coauthor with Mr. Johnson of a 
paper on Shell Development’s written communications, recently sum- 
marized their current practice in a letter to this writer. In relying mainly 
upon definitive reports for communicating results to those beyond the 
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laboratory, Shell makes such reports cover sufficiently small phases to 
permit fairly prompt reporting, usually issuing them at intervals of 
three to six months. For internal purposes, they also employ less formal 
written communications, such as memoranda and letters, in addition 
to the verbal information transfer resulting from individual contacts, 
technical liaison meetings, etc. 


ACKNOWLEDGMENT AND CONCLUSION 


In concluding, the writer wishes to acknowledge his debt to those men 
listed in the references, from whom he has borrowed liberally. By bring- 
ing some of their ideas to the reader’s attention, he has attempted to 
justify his contention that, despite the progress report’s importance as a 
medium for communicating new, significant technical information, its 
writing need not be burdensome or beyond the capacity of the average 
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In any organization of specialists, the contribution of each man is of 
value only insofar as the results of his work are communicated and made 
understandable to others. To effect this communication systematically 
usually requires the efficient preparation of accurate, clear, and readable 
reports. 

While no definite, iron-clad rules of procedure can be laid down for 
the actual preparation of reports, since both the personal characteristics 
of the author and the nature of the report itself govern the approach to 
the job, much of the task of report writing can be made easier by con- 
sideration of a number of basic factors. Moreover, report writing, like 
anything else, improves with repeated practice of fundamentals. 


ADVANCE PLANNING 


Basic planning for the preparation of a report must begin as soon as 
an investigation requiring a report has been requested. Preliminary 
studies may involve a literature search, whose results must be recorded 
in at least note form for future as well as present use. Experimental 
records must be kept (in a form that will conform with company require- 
ments and will be susceptible to later evaluation) on ideas, methods, 
reasoning processes, etc. At all stages in an investigation, the future 
report writer should keep in mind that what he is doing, or its signifi- 
cance, must eventually be reported in a proper form. 
~*'This chapter is based on a paper presented before the Division of Chemical 
Literature of the American Chemical Society at the 124th national meeting in 
Chicago, Illinois, September, 1953, Thanks are due the American Chemical Society 
for permission to publish this paper in revised form. 
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Factors that must be taken into consideration prior to the preparation 
of a technical report are the purpose of the study, the significance of 
the report, the scope of the report, the source of the request, and the 
money expenditure involved and/or to be recommended. 

A technical report may be required to present the results of an investi- 
gation or literature study, to outline better methods of production, to 
suggest new materials and equipment, to present statistical or opera- 
tional information, to summarize the results of trips and conferences, or 
to serve as basic literature for sales or advertising purposes. A single 
report may serve, or have to serve, several of these purposes, although 
the writer should always consider whether a series of reports might not 
be more effective, if permissible. In any event, the writer should be 
aware of the purpose of his report and should keep that purpose con- 
stantly in mind. 

The significance which will be placed on the report itself should 
receive immediate attention. If the subject matter is of relatively small 
importance, little time will probably be required for report preparation. 
However, if the report wili deal with a subject of major importance and 
interest, the author should plan his investigation with close attention to 
all details and should allow ample time for preparing a complete, logical 
report. 

The scope of the report will depend on its purpose and significance. 
Tf the report is to be truly comprehensive, no detail should be omitted. 
However, if only the high-spotting of important ideas is required, the 
report should be concise and compact. For the latter type of report, the 
author must prepare to concentrate on the vital facts, so that he can 
present the fundamentals clearly, without drawing on minor details. 

An important factor to consider is the time which will be at the writers’ 
disposal for the preparation of the report, plus how quickly the report is 
needed. When the writer has a definite time limit, it is useful for him to 
outline his report at once, so that he can pinpoint where the needed 
material can be obtained. The author should remember that one danger 
in preparing a hurried report is that insufficient or irrelevant facts may 
be presented. 

The source or origin of the request and the circumstances under which 
a report is to be used influence the plan of construction, the extent of 
formality, the rigor of presentation, and the degree of technicality. The 
rigor of presentation and the degree of technicality of a report are deter- 
mined by its purpose and the backgrounds of the intended recipients. 
When a report on a technical subject is intended for a nontechnical 
audience, technical terms should be used sparingly if at all, and then 
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only with adequate definitions. In short, the author must understand 
what is desired and must prepare the report for the special use of the 
person or persons who are to receive and act upon it. 

When a report recommends actions involving large amounts of money, 
the writer assumes considerable responsibility. He must take special 
care to employ the most reliable sources of information, and he must 
alert himself to reason soundly from the data he obtains. A factor that 
should also be considered at this point is the cost of preparing the 
report. Naturally, the more elaborate the reproduction and binding 
processes used, the more expensive the production of the report will be. 


Sources of Information 


A report seldom can be prepared without consulting and consolidating 

information from a number of sources. Many technical reports represent 

- the results of original investigations, but even in these cases statements 
and figures must often be drawn from other sources, 

If the report will deal with a technical study of materials or equip- 
ment, tests or experiments probably will have to be conducted to obtain 
data. Since an adequate description of the methods and equipment used 
in the experimental work will be a necessary part of the work, informa- 
tion concerning them should be carefully recorded. 

One likely source of additional information is the company’s technical 
files, which often contain material useful in planning investigations and 
in preparing reports, Libraries are another obvious source of information 
at any stage in an investigation. However, a report writer may overlook 
some of the pertinent information therein through failure to consult the 
person in charge, who may be aware of sources unknown to the writer. 

Conferences with staff members, department heads, and anyone likely 
to have knowledge of the subject may yield valuable information. In 
fact, personal contacts may throw light on aspects that might otherwise 
be ignored by the writer, thus providing him with fresh viewpoints and 
ideas. 

In planning a study and in preparing a report on it, one often may 
derive considerable aid from the records and reports of other companies, 
from the publications of technical and professional societies, and from 
the printed material of bureaus supplying technical information, as well 
as from correspondence with them. The Federal Government has estab- 
lished technical bureaus in several of its departments, from which con- 
siderable useful information often can be obtained. The person in charge 
of an organization’s library usually can help in obtaining such material. 

Thus it can be seen that the report writer may call upon one or more 
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of five major sources of information in preparing his technical reports: 
experiments and tests, company files, libraries, personal interviews, and 
data from other organizations. 


Compiling the Data for Writing 


Having considered his sources of information and conducted his studies, 
the writer is now ready to compile his data. At this stage, the success of 
a report depends to a large extent on the author's technique in outlining 
the eventual report, if he has not already prepared an outline, As men- 
tioned, it is of value early in the game, well before work on the investiga- 
tion has been completed, to prepare a rough outline listing the vital 
points to be covered in the final report. This outline need by no means be 
a rigid one, but it does serve as a starting point for the collection and 
analysis of data. 

Use of an adequate method of taking systematic notes, based on experi- 
mental records and literature studies, will now contribute significantly to 
the making of a good report. This applies to all types of reports, dealing 
with any amount of information. For example, a laboratory report may 
be required on a certain project where the information is spread through 
several laboratory notebooks. If notes are taken in a uniform manner, a 
report based on them will be much easier to organize and write. 

All notes should carry a heading giving complete bibliographic data on 
the source of the information, including the subject of the document 
annotated, This subject notation is of considerable aid in classifying the 
material, and assists in the logic of the author’s thinking. If such nota- 
tions are made in outline (main heading and subdivision) form, the sub- 
sequent analysis and classification of the notes will be greatly facilitated. 
This information is best given at the top of the note. 

When the author cannot keep the original material on hand, the notes 
should be complete, in brief form. When the original material can be 
retained during the preparation of the report, it is useless to copy lengthy 
sections of the notebook or publication onto the note. 

Where the material is an important original idea, it should be noted 
as such. Where published data are quoted directly, the complete reference 
for the source should be cited. As a general rule it is best to avoid excess 
use of direct quotations. 


Analyzing the Data 


Second in importance only to securing the most adequate and reliable 
information is the method of analyzing this information for presentation 
in the report. Analysis of the data for a report consists of four major 
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steps: classification of material, combination of logically related parts, 
weeding unnecessary data, and adding new material. 

The method of placing subject headings on all notes has already been 
indicated. These subjects form the basis for classifying the material 
preparatory to writing the report. 

The’ classified notes should be examined to see what ideas are closely 
related and should logically be combined. The writer of the report must 
remember that, in most cases, he cannot cover everything in his manu- 
script, and also that many ideas are more clearly presented if they can 
be combined with other ideas. If the investigation has been extensive, 
covering a long period of time and the activities of numerous workers, 
the report writer may discover that he has two or three notes dealing 
with almost identical phases of the same topic. Here, combination of 
ideas involves little more than combining all references. 

With the facts and figures at hand, arranged in logical order, the writer 
can now evaluate the various bits of information and can select those 
that are most important for his purpose. He may either reject minor 
points in preparing the report or indicate merely that they have not been 
overlooked. 

At this point, the author should inspect lis material again to see that 
he has covered all the points that are necessary for the report. He may 
wish to introduce an additional subject heading or to adopt a somewhat 
different classification or arrangement of the material. He may also see 
the need for collecting additional material to strengthen some point that 
he wishes to bring out. 


Organizing the Report 


After considering the material available and its importance for the 
purpose at hand, the writer may wish or need to set minimum and maxi- 
mum limits to the length of his presentation. This may require a second 
evaluation and climination process, or it may call attention to the need 
for revision of the outline. 

The writer now has a clear idea of the type of data on hand. He should 
decide whether to present the report in tabular form, discussion form, 
or a mixture of both, and he should give thought to the physical form 
of the first draft: longhand, typewritten, or dictated. Normally, this will 
depend on personal preference and available equipment. Generally, the 
longhand method is used. 

The physical form of the final report should also receive some con- 
sideration at this point, although the author may revise his plan of presen- 
tation before his work is completed, 
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The author should now prepare the final or semi-final outline for the 
report. It will probably need to be revised as the report 1s written, but 
it is invaluable as a guide and as a check to see that nothing is omitted. 
From this outline the author can proceed to block out the main divisions 
of the report. 


ACTUAL REPORT-WRITING PROCEDURE 


Report writing, like many other forms of writing, is simple in theory 
but complex in practice. It is easy to philosophize, to say that we must 
write in a lucid manner and that we must be logical, but the accomplish- 
ment of these ideals is a real task requiring training and practice. No 
sugar-coated method will ever make it possible to write reports mechani- 
cally, since report requirements are too diversified. The following steps 
are intended as an outline for the final assembly of material and the 
actual writing and processing of a report. 


Last-Minute Steps 


1. Assemble all notes, laboratory notebooks, reports, and memoranda 
at one time and in one place. 

2. Quickly skim through the material, reviewing the scope, purpose, 
and major points of the report. 

3. Examine the material a second time more slowly, noting which 
material is to be presented directly and which is to be presented in 
tabular or graphical form. 

4. If tables or graphs are to be used, decide which is the more desirable 
form in each case. 


Writing the Report 


1. Prepare all tables, including headings for each column. Construct 
each graph, accurately plotting the points and roughing in the curves in 
pencil. Give tentative descriptive titles to all tables and graphs. 

2, Write each procedure on a separate sheet of paper. 

3. Roughly sketch in pencil any diagrams or drawings to be used as 
illustrations. 

4, Prepare a preliminary draft without delay. This draft is often 
written with advantage before the investigation has been completed, thus 
helping to indicate what further studies should be conducted and where 
the work can be terminated. Write the first draft freely: it can be polished 
later. 

5. Write or dictate the body of the rough-draft report around the 
procedures, illustrations, and the data which have been tabulated, 
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graphed, and otherwise organized, dropping this material in at the proper 
points in the text. Refer frequently to the original notes. Insert reference 
numbers as the body of the report is written, adding to the bibliography 
as each reference is cited. 

6. Write the introduction. This is left until now for the very practical 
reason that the scope of the material to be introduced is not completely 


known until the body of the report has been written, at least in prelimi- 
nary form. 


7. Write the abstract or summary. 
8. Prepare the appendix if one is indicated. 


9. Prepare the table of contents, leaving the page numbers to be filled 
in later by the typist. 


10. Draw up the title page. 


Submitting the Report 


1. Prepare a distribution sheet, indicating the proposed number of 
copies and their distribution. 

2, Submit the complete draft for editing. Proper editing should improve 
the continuity of the report, since the editor will read it with an unbiased 
viewpoint, After the report is returned, reread it, analyzing any sugges- 
tions or corrections made, and submit it for final editing. 

3. Submit the edited draft for supervisory approval. 

4. After the report is returned, withdraw all material which still must 
be redrawn by a draftsman. Mark each place in the report where such 
a drawing will appear, so that the typist, who may now proceed with the 
final draft, will skip the appropriate page numbers if drawings are to be 
included with the text, 

If the report is in proper condition, the typist should be able to com- 
plete it with the writer’s assistance only in proofreading the final copy. 


FORM 


The physical arrangement and contents of sections in a report, like 
the procedure used in its preparation, depend on the circumstances 
under which it is written and the purpose for which it is intended. The 
following units make up the finished report: 

Title page 

Table of contents 
Abstract or Summary 
Introduction 
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Main sections 
Methods; procedures; equipment 
Results 
Discussion 
Conelusions 
Recommendations 
Appenclixes 
Exhibits 
Bibliographies 
Indexes 


The order of the different units in a given report differs with the type 
of report and the practice of the issuing organization. In general, if a 
report follows the general form of introduction, procedures, results, and 
conclusions, it should be readily understandable because it follows a 
logical sequence of ideas and a chronological sequence of the writer's 
activities, 


Functions of Units 


In the following discussion, the functions of the various units that 
make up a report are considered in the order in which they usually 
appear in the type of report dealing with results of investigations or 
studies. 

The title page is usually the first sheet of the report.* Since this gives 
the reader his first inkling as to the subject of the report, the title page 
must state the subject as fully and forcefully as possible. Some thought 
may be required, however, to keep the title short while still fulfilling this 
requirement. On occasion, as in a series of reports on phases of a major 
investigation, descriptive subtitles may be required. Project numbers, 
author, date, name of issuing organization, and location are other items 
normally included. 

The table of contents, which is designed to reveal the detailed pattern 
of the report, presents the main headings and subheadings, properly 
distinguished from each other. Main headings are usually given at the 
left-hand margin, with the second-order and third-order headings in- 
dented in such a way as to make clear their relationship. Separate lists 
of the numbers and titles of tables and figures are often included. Page 
numbers appear with each item, usually in a column at the right. A table 
of contents is usually indispensable when a report is long or deals with a 
complex subject or development. 


* Many organizations employ report covers and include flyleafs, Some type a 
distribution list on the back of the flyleaf, facing the title page. 
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The abstract or summary is a condensation of the report that empha- 
sizes the outstanding results and conclusions obtained. If any recom- 
mendations were made, they should be noted here. The abstract should 
be so written that a reader need not delve into the report in order to 
get an over-all picture. Where possible, the abstract should be limited to 
one page, but not at the sacrifice of quality. In very short reports, an 
abstract may not be required. 

The introduction gives the purpose, scope, and background of the inves- 
tigation; a survey of previous work and related publications; and a 
development of the essential theory or over-all plan of the report. It also 
gives the reader an explanation of why certain studies were conducted 
while others of interest were left undone, and, if the project was termi- 
nated, it explains why. If the work is being continued, this fact should 
be noted here. Obviously, the introduction may be either long or short, 
depending on the subject. matter. 

How the main body is subdivided will depend on the nature of the 
report. The main sections of the typical research report usually cover 
procedures, results, and discussion. 

When a report covers more than one subject on an equal level, it can 
be conveniently and logically written in cither of two ways: 


Example 1 Example 2 
1. Methane pyrolysis 1. Procedure for pyrolysis of 
a, Procedure a, Methane 
b. Results b. Ethane 
e, Discussion e, Propane 
2. Ethane pyrolysis 2. Results from pyrolysis of 
a. Procedure a, Methane 
b. Results b. Ethane 
e. Discussion c. Propane 
3. Propane pyrolysis 3. Discussion of pyrolysis of 
a. Procedure a, Methane 
b. Results b, Ethane 
e. Discussion e. Propane 


The form of presentation selected will depend on the number of parallel 
subjects, their inter-relationship, and other factors. In the examples 
shown, the author might choose the first arrangement if he were more 
imterested in the raw materials than in the process. 

Methods, procedures, and equipment should be deseribed in detail 
when: (1) knowledge of them is needed for an understanding of the 
results; (2) they are novel; (3) they limit the area in which the conclu- 
sions ate valid; or (4) they are of possible future use. This section should 
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give enough information to permit the results to be reproduced at any 
later date. 

A concise but complete description of all important equipment and 
materials should be given. Any modifications of standard equipment 
should be described in detail and diagrammed if useful. Clearly labelled 
drawings are particularly useful in these instances. The chemicals and 
other raw materials whose identity and use may be unfamiliar to the 
reader should be specified and suitably described. 

When it is not obvious why a particular method was selected, reasons 
for its use should be given. Methods tried and discarded may be men- 
tioned. 

It is advantageous to record the procedure in numbered steps. This 
may simplify later references to specific steps, and it will reduce the 
possibility of leaving out an obscure or relatively minor step. 

Some organizations prefer to move the details of methods, procedures, 
and equipment to an appendix, presenting only a brief summary of 
these in the body of the report. This arrangement has been discussed in 
some detail in Chapter Three. 

Results and conclusions must always be separated, preferably by use 
- of individually labeled sections or at least by careful choice of language 
if they must be condensed into one section. A reader must never be left 
im doubt as to whether a statement is one of fact, determined experimen- 
tally, or is a conjecture, hypothesis, or conclusion based on such facts. 
The reader may be quite willing to accept the validity of the experimental 
data, and yet he may reject the author’s interpretation. 

Data may be presented graphically, in tabular form, or included in the 
text. In general, but certainly with many exceptions, the first-mentioned 
form is the most desirable and the last is the least desirable, because of 
the aforementioned danger of mixing statements of fact and conclusions 
drawn therefrom. To prevent confusion, straightforward, uninvolved sen- 
tences are especially necessary. 

It is often both unnecessary and undesirable to present all the experi- 
mental results obtained or all the calculations made, or to describe them 
in chronological order. A suitable selection of results, given in logical 
order, is sufficient to fulfill the purpose of most reports. Also, a brief 
mention of certain results, rather than a detailed description of them, 
may be perfectly satisfactory. 

The question of elimination or abbreviation of results in each particular 
report is a matter of editorial policy, and no hard and fast rules can be 
laid down. In general, if the purpose of the report is kept clearly in mind, 
a reasonable decision as to what results to present can be made without 
difficulty. Again, it is preferable to give the reader enough detailed infor- 
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mation to permit him to make his own appraisal of the reliability and 
precision of the conclusions reached. 

Results are often anomalous in some respect and cannot be explained 
immediately, but they should not be omitted simply for this reason. On 
the contrary, it is of particular importance to include them. Even a 
perfectly honest and sincere worker is far more likely to forget results 
that conflict with his theories or conclusions than to forget those that 
agree with them. 

Results known to be invalidated by experimental or other errors should 
be discarded. However, if an error affects the data only in part, it is 
acceptable to use them, mentioning the existence and effect of the error. 

Occasionally, faults or oversights in the design of the experiments make 
difficult satisfactory expression of the results in the preparation of a 
report. Here again, it may be desirable, especially in suggestions for 
future work, to point out these deficiencies. 

A discussion section is not always necessary, since the results of an 
investigation can frequently be taken at face value and need no further 
comment. However, in this section of the report the author is allowed the 
opportunity, for the first time, to express his theories of the mechanisms 
governing his investigation, of interpreting the results of his experiments 
and, in general, of offering his personal opinions and views. Just how far 
to extend a discussion is always a problem, but the expenditure of con-' 
siderable time and effort on this section is usually warranted. Here, it is 
important to say all that is necessary and to say it in sufficient length to 
develop smoothly and logically the points involved. In such discussion, 
however, the material contained in graphs and tables should not merely 
be repeated. What is needed is information on the significance of the 
trends shown. 

Probably the best test of the material used in the discussion section is 
to ask if it really adds anything to the report. Mere repetition of the data 
tabulated or graphed adds little. Over-extended, rambling discussions 
often appear to indicate a lack of understanding on the part of the writer 
of the significance or import of his subject, 

Experience has shown that many reports suffer because of an inade- 
quate discussion of results. The reader unfamiliar with the subject is 
presented with a description of methods and a mass of data, usually in 
logical order, to be sure, but too complex to make sense immediately to 
the uninitiated. Then he suddenly finds himself at the end of the report 
and has to turn back to the first page to see what the conclusions are, 
then turn back again to the body of the report and puzzle awhile before 
he figures out how the conclusions were reached. 

A reasoning process which appeared obvious to the writer, who had 
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been thinking about the subject for months, may not occur immediately 
or at all to the reader. It is often better, therefore, to add a few explana- 
tions, even at the risk of appearing verbose, than to be too terse and to 
ieave the reader mystified. A person unfamiliar with the problem will 
often take a good deal longer to read a very short report consisting largely 
of experimental data than to read a longer one that is more fully explana- 
tory. 

Incorporation of a conclusions section is optional, depending on the 
type of report involved. Certain statements of conclusions must normally 
be incorporated within the sections on the results themselves, where there 
is no element of uncertainty or personal opinion involved, and where 
these statements are needed to summarize the results and tie them 
together. Nevertheless, it is usually helpful in longer reports to have a 
section in which all the important facts of the report are itemized in 
concise, summary form, 

Although some qualification of the statements in the conclusions section 
must be made in order to preserve their validity and to indicate a dis- 
tinction between fact and conjecture, it is undesirable and unnecessary 
to develop and justify each conclusion. Such justification and experi- 
mental proof belong in the body of the report, and the reader should 
be expected either to have already become familiar with the material 
previously presented or to accept the conclusions at face value. 

A recommendations section presenting critical evaluation of procedures, 
results, and other sections of the report frequently leads to recognition 
of new avenues of approach, to ideas for future investigations, and, more 
importantly, to suggestions for various practical applications of the 
results obtained. Such a section should contain short, uninvolved state- 
ments, with reference to previously-presented supporting data and con- 
clusions rather than their restatement. 

Following the body of the report, a section of acknoweldgments may 
be included if required. This should be done whenever important assist- 
ance of some kind has been obtained from an outside source. 

The principal function of appendixes is presentation of material, perti- 
nent to a complete understanding of the subject, which is not part of the 
main chain of reasoning in the body of the report. Examples of material 
which may be so presented include bibliographies; the derivation of 
important equations; a long and detailed worked-out example or sample 
calculation (brief sample calculations are usually best inserted in appro- 
priate sections in the text); a series of records (curves, tables, etc.) 
which are valuable for future reference and study but which have been 
summarized in the body of the report; specifications of reagents or 
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products; pertinent correspondence which cannot be adequately sum- 
marized; and official procedures. 

In other words, in the appendixes of a report should be placed the 
reference material, statistics, tables, illustrations, and similar explanatory 
material that would interfere with the easy reading of the report if 
included in the main body of the text. If a glossary of terms is included, 
it usually will form the first appendix. Bibliographies referring to books, 
periodicals, and pamphlets generally will comprise the last appendix. 

The principal bibliography may either be arranged in order of first 
occurrence of the references or alphabetically according to the last names 
of senior authors; the latter order is sometimes quite useful in the case 
of an extensive bibliography. If the report is long, and its coverage is 
broad, secondary bibliographies classified by subject, author, or chron- 
ology, and annotated if desired, may be included. 

Isolated literature citations, to which no further reference will be 
made in the text, may be placed directly in the text, in parentheses, 
without being numbered, or they may appear as footnotes. If the citation 
is to be referred to several times in the text, however, or if there are a 
considerable number of such citations, reference should be made in the 
text by means of a number in parentheses, with the complete citation 
then given in a main section entitled “Bibliography,” “References,” or 
“Literature Cited” at the end of the report.* It is useful to the reader, 
although contrary to ordinary journal practice, to have the titles of arti- 
cles included in the bibliographic references as a clue to their general 
content. 

The inclusion of indexes is optional, the need increasing rapidly with 
the length and complexity of the report. One or more indexes of the fol- 
lowing types may be included: subject, formula, patent, and author. 
When patents are involved, the author indexes should, where possible, 
have entries for both inventors and assignees. 

Logically constructed reports with detailed tables of contents will 
generally not require indexes. Where used, an index should be arranged 
alphabetically by subjects or names and broken down into subtopics 
(perhaps indented), starting a new line for each entry. The index should 
come at the end of the report. 

After a report has been completed and issued, it is sometimes desirable 
to publish a brief addendum which can be attached to the original report, 
to make it more complete, to clarify some point, or to correct a major 
error. However, if a proposed addendum actually contains a considerable 
~w The style manual in Appendix I of this book contains rules for bibliographical 
notation. 
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amount of new material, or comes at a much later date, it is better to 
present it as a separate report. 

If an important typographical or other mistake is detected after a 
report has been issued, the simplest method of correction is the issuance 
of a new errata page or section which can be distributed with a covering 
letter to those who received the report. If a major error is noted after 
the report has been issued, a new, very brief report on the error is in 
order, or it may be desirable to issue a revised report. 


Drafts 


The exact form for the draft of a report naturally varies with its type 
and with the practice of the issuing organization. Drafts should be 
prepared in a manner that will best facilitate the making of suggestions 
and corrections. Since a draft is prepared not only for the use of the 
author but also for the editors, it must be in a legible form, 

A few suggestions that may be helpful to the writer and editor are as 
follows: 

4. The original and subsequent drafts should be typed or written 
double or triple spaced, with an adequate left-hand margin for making 
corrections and insertions. 

2, The order of the headings and marginal indentations desired in the 
final copy should be clearly indicated. 

3. Corrections should be made directly in place, in such a manner as 
will best facilitate the retyping and, above all, as will make them clear. 
Where extensive rewriting is required, it should be done on separate 
sheets which should be inserted immediately following the pages involved. 
Such inserts should be numbered, and the appropriate insert numbers 
should appear in the text at the points of reference. 

4, Pages should be numbered consecutively. Page numbers should be 
assigned to figures and tables which appear on separate shects. When 
inserts are made after the initial page numbering, they should contain 
the number of the previous page and a letter suffix; i.e., 14A, 14B. If a 
page is deleted during editing, its number should be added to that of the 
previous page; 1.e., when page 15 is deleted, page 14 becomes “14 and 15.” 


Mechanical Layout Considerations 


Every technical report should be carefully laid out to present the best 
mechanical appearance. Neatness aud good form convey the impression 
that the work has been carefully and accurately done, that the values 
are correct, that the reasoning is logical, and that the conclusions and 
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recommendations are sound. A report that is poorly put together is likely 
to receive scant attention, to raise unwarranted questions about the tech- 
nical competence of the work reported therein, and to reflect general 
discredit upon both the author and his department or organization. 

Technical reports that are reproduced by typewriting or are duplicated 
from typed masters are usually prepared on 8% x 11-inch sheets of 
paper. Except for long reports, these should be typed or printed on one 
side only. The method of binding to be used depends upon the number 
of pages in the report, the period during which the report may be in 
use, and the kind of use to which it will be subjected. It is customary 
to bind the report along the left-hand edge so that it opens like a book. 

A table of contents should precede the text if the report is large 
enough to warrant one. Following the table of conteuts should appear a 
list of the tables and illustrations, with page numbers. The body of the 
text then follows, and the appendix material is inserted at the end. 

Tables of less than full-page size can appear at any point on a page, 
but they should have blank space equal to at least three lines of type- 
writing separating them from other material, above and below. Tables 
and illustrations should appear on the page on which reference is made 
to them, or immediately following. If they cannot be thus placed, and 
there will be any difficulty in finding them in the appendix or elsewhere, 
the reference in the text should tell on what page the item referred to is 
located. 

If the reports are not to be trimmed, a convenient method. of facili- 
tating reference to an illustration or a table that must be frequently 
consulted is to have the drawing or table bound and folded in so that 
when unfolded it can be extended beyond the other pages of the report.. 
A. page of this kind is often placed at the end of the report so that it 
can be consulted in connection with any discussion, no matter where the 
material may be referred to in the report, Other methods of convenient 
access to tables and illustrations are discussed in Chapter Ten. 

Drawings, charts, graphical presentations, and photographs may be 
used to illustrate reports, Such illustrations make reports much more 
understandable and convincing, convey valuable information, and save 
lengthy explanations. 

Illustrations should be numbered consecutively as figures, and the 
figure numbers and captions should preferably appear beneath them. 

In deciding on the method of duplication, the author must be guided 
by the number of copies needed, the permanence of the material in the 
report, the use that it is to fulfill, and the impression that ib is to create 
upon the recipient. One or more of satisfactory reproduction processes 
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may be used. These are discussed fully in the aforementioned Chapter 
Ten. 


STYLE AND CONVENTIONS 


Style is the least tangible quality of written material, Tt involves 
factors which range from simplicity of language to the deliberate and 
forceful use of more complicated forms. To write effectively is often 
hard work at first, bub good writing can make a difficult subject easier to 
understand and can better put across the message to be conveyed. 

The following are a few specific points that may assist in attaining a 
better style: 

1. Think of the mechanics of writing as two phases—organization of 
ideas and phrasing. Organize first; phrase later. 

2. Know your reader and objective in order to adjust the style of 
presentation to the intended audience. 

3. Use complete sentences, with variety in structure. Don’t present 
two separate ideas in the same sentence. 

4, Employ short words, sentences, and paragraphs wherever possible; 
short forms are better than long ones. Sentence construction must be 
clear; don’t succumb to the lure of flowery language. 

5. Don't beat around the bush; say what you mean. A direct statement 
is better than an indirect one. 

6. Try to be as simple, clear, and concise as possible. Pompousness 1s 
a handicap in technical writing. 

7. Never discuss a subject, figure, or table before presenting it. 

8. Define all unusual terms and symbols. 

9. Employ tables and graphs wherever possible. 

10. Avoid ambiguous expressions. These are characterized by deviations 
from the precise meaning of words, too few connectives, too many verbal 
nouns, and frequent use of words which in identical form constitute two 
different parts of speech. An excellent example of ambiguous terms are 
“tendency” and “tends,” 

11. Avoid excessive use of slang and colloquial expressions. 

12. Avoid the use of adverbs such as “very” and “extremely.” 

13. Avoid overworking words and phrases. Where possible (but not to 
excess), use synonyms to give variety. 

14. Avoid strong modifiers such as “inexcusable” and “unjust.” 

15. Pay attention to the details of spelling, punctuation, and capitali- 
zation. 

Additional discussion of some of the factors involved in good, clear 
writing is contained in Chapters Three and Five. 
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Grammar is a subject that cannot be avoided in report writing. Reports 
prepared in conformance with the rules of good grammar are much easier 
to read and understand. Some suggestions are presented for consideration: 

1, Use an active instead of passive form. This of course depends on 
the emphasis desired. 

2. Use personal pronouns if permissible in the type of report being 
written, ie, if formality is not required. If there is any doubt, however, 
write in the third person. 

3. Don’t overwork “is,” “was,” and other parts of “to be.” 

4, Avoid indiscriminate and unnecessary use of “the,” 

5. Avoid conjunctional and prepositional phrases when a single like 
word or directive will do. 

6. Avoid impersonal constructions; for example, use “apparently” 
instead of “it would thus seem that.” 

7. Chop off Latin roots and use Anglo-Saxon words when they can 
tell the same story. This often gives more power to what is being said. 

8. Consult a reference text when necessary. 


A report should employ proper punctuation, so that the writer’s mean- 
ing is clear and the reading of the report is thereby made easier. Although 
there has been a trend toward reduction of punctuation, it is better to 
use close, accurate punctuation in technical writing. 

Certain preferred forms of spelling have been developed for technical 
writing. Authorities do not always agree as to the best form, but which- 
ever the writer decides to use, he should be consistent throughout; use of 
a good dictionary here is invaluable. Simplified spelling is not neces- 
sarily desirable. 

Abbreviations should be used with discrimination; the writer of the 
report must be certain that the reader will understand them. An abbre- 
viation is a shortened expression for a name or unit, and it should be 
distinguished from a symbol indicating the value of a unit. Abbreviations 
are particularly useful where conservation of space is necessary, such as 
in tables. Abbreviations may be used in the text, but too frequent use 
makes reading difficult. 


Footnotes should be used sparingly, but they constitute an excellent 
medium for presenting supplementary material. They should be brief and 
should appear at the bottom of the page or table on which the reference 
is made. 

A caption should be supplied for each illustration in a report. All illus- 
trations should be numbered consecutively as figures. 
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Presentation of Data 


Tables frequently afford the most readily comprehended method of 
presenting any sizable group of numerical data. A small table, one which 
will not have to be referred to later, can sometimes be inserted in the 
middle of a paragraph without beg given a number and title, so that 
it forms a part of the text. Normally, however, each table should be 
given a number and title. 

Jt is essential that the title, subtitle, column headings, and footnotes 
of a table be sufficiently explicit when taken together to make a table 
self-explanatory, i.e., so complete in itself that the reader does not have 
to refer to the text in order to comprehend its contents. Similarly, the 
text of a report should, if possible, be so worded that the reader does 
not have to refer simultaneously to a table located on another page in 
order to make the text intelligible. 

The use of footnotes to tables is often convenient and is usually 
preferable to the use of a column of remarks, In preparing column head- 
ings, free use may be made of abbreviations. If some of the quantities in 
a column are negative, a plus or minus sign should preferably be prefixed 
to each value in the column. If the values in a colunm are all in the 
same units, it is better to express the unit in the column heading than 
to list it after the items in the body of the table. However, if miscella- 
neous units occur in a column, each unit should be clearly indicated. 

Equations are an effective means of presenting data involving complex 
relationships. For clarity of understanding and good appearance, they 
should be set in lines by themselves, often numbered in sequence through- 
out a report or section. If the equations contain unfamiliar symbols, they 
should be followed by legends listing and defining these values. 

Symbols for scientific, chemical, mathematical, and engineering terms 
and units must frequently be employed in technical reports, but never: 
for effect. Conventions used should be stated at the start, in a note, or a 
list should appear in an appendix. 

Figures for reports fall into three general types: (1) graphs or other 
drawings from which data are to be read or trends are to be noted, (2) 
drawings for illustrative purposes, and (3) photographs picturing equip- 
ment or results that cannot be described or diagrammed adequately, 

The number of curves or amount of material to be included in a single 
figure is a matter of choice with the author, who should be careful not 
to include so much material as to make a figure confusing to the reader. 
In doubtful cases, the material should be presented in two or more 
figures. 
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In the planning of a graph, the following factors should be carefully 
considered. 

1. Consider the best way of plotting the data. Special types of graphi- 
cal representation are often useful, i.e, bar charts or histograms, pie 
diagrams, nomographs, and isometric drawings depicting three variables. 

2. For graphs of curves, choose the type of graph paper best suited to 
the data and audience. Use of ordinary rectilinear paper usually will best 
reveal the significant physical relationships of the data to nontechnical 
readers, and in general will permit ready reading of values at all parts 
of the scale. On the other hand, use of logarithmic or semilogarithmic 
graph paper will permit some curves to be represented as straight lines, 
an advantage in plotting which may offset increased difficulty in reading 
the higher ranges of values. Trilinear or polar-coordinate graph papers 
may be useful under special circumstances; eg., use of the former for 
phase diagrams and the latter for expressing certain electrical relation- 
ships. 

3. In plotting graphs, form the axes so that they will be consistent 
with the experimental accuracy of the data. 

4. In placing the variables on the axes, follow the rule that the inde- 
pendent variable is represented by the abscissa or horizontal axis and 
the dependent variable by the ordinate or vertical axis. 

5. Changes of scale, which are sometimes necessary in graphs, should 
be clearly indicated, In general, multiple-scale legends should be avoided. 

6. The title and subtitle (if needed) of the graph, when taken together 
with coordinate captions and legends, should permit the reader to fully 
understand the graph without reference to the text. 

For further information on the subject of tables and figures for reports, 
the reader should refer to Chapters Ten and Eleven. 

Each industry or profession has certain specific technical terms cover- 
ing items and values in its own field. These terms often require no defini- 
tion and may be used freely in reports intended for individuals who are 
familiar with them. If, however, the report is to be used by other 
persons, or if terms from other fields are employed, the writer should 
define each unfamiliar term at its point of use, or he should include a 
glossary of such terms as an appendix to the report, referring to it at 
the beginning so that the reader may consult it whenever necessary, 


TYPES OF FORMAL REPORTS 


The details that have been discussed may be applied more or less 
rigorously to all formal technical reports. However, the examples used 
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in this chapter have been drawn from reports of the type dealing with 
investigations or studies. 

The following paragraphs discuss some aspects in which various types 
of technical reports differ one from the other. 


Results of Investigations or Studies 


A progress report is prepared more or less periodically during the 
course of any long-term investigation. Progress reports on any investiga- 
tion may be like successive chapters in a book. Depending on the nature 
of the work reported and on the purpose of the progress report, it may 
treat separate phases of the work in independent sections, or it may cover 
all phases in a closely integrated text. Progress reports were discussed 
im detail in the preceding chapter. 

A final report should be issued on every investigation when it is com- 
pleted or terminated. In some cases, where the study is a short-term 
one, only one report will be issued. In the case of long investigations, the 
final report is essentially a condensation of the results described in all 
the progress reports. However, unlike the progress reports, the final report 
presents definitive conclusions. 

A process report may be in order when a compound has been prepared 
in the laboratory or when a pilot plant or commercial plant is to be 
designed. This type of report should be as complete as possible in all 
details relating to the process, so that anyone using it could duplicate 
the results. Data should also be presented in a form most useful to those 
who will design and operate the plant. 


Specifications for Materials or Equipment 


Specifications for a material or piece of equipment are usually drawn 
up in outline form, the major headings covering the major parts of the 
equipment or the major properties of the material, and the subheadings 
covering the sub-parts or sub-properties. Painstaking care must be taken 
to make the specifications complete, since great financial losses can 
result when a contract incorporates incomplete or poorly worded specifi- 
cations. Even where the dimensional tolerance or chemical analysis of an 
item does not appear to be critical, an acceptable range should be included 
in the specifications, 


Operating Instructions 


Instructions for the operation of a machine, other pieces of equipment, 
ov an entire plant must usually be written in clear, simple language that 
can be understood by operators who may not be technically trained. 
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An outline form is the best. The most likely operating difficulties and 
breakdowns should be anticipated by the author, and the steps to be 
taken in each case should be described in as much detail as might be 
needed by the type of operator known to be assigned to the job. For cases 
that are not specifically covered by the instructions, sources of help 
available to the operator should be listed. A good index and table of 
contents are desirable in the longer sets of operating instructions. 


Production Reports 


A production report may be long and detailed, but it is much more 
often a short summary of production statistics. It may, for example, 
itemize the weight of each product made during the past week, the previ- 
ous week, and the average per weck for the current and previous years. 
Production rates for each unit may be listed, and causes of shutdowns 
may be indicated. A production report ig usually presented in tabular 
form. 


Economic Analyses 


Economic analyses are prepared so that plant-scale production may 
be considered. Securing data for such reports may be a major project in 
itself. Since important management decisions may be based largely upon 
such reports, they require a high degree of accuracy of observation and 
calculation. One authority recommends that all calculations be checked 
by at least two qualified persons. 

This type of report may be limited to calculations of the various 
components of cost in the manufacture of a product, or it may also 
include discussions of the company’s objectives in considering, the pro- 
posed plant; the current and anticipated markets for the product or 
products; the company’s probable share of these markets; the current and 
anticipated competitors in the field; the probable cost and time required 
for additional research before the plant can be designed; the probability 
of technical success in the remaining research work; the probable plant 
capacity to be recommended; the effects of raw material and utility 
requirements on the company’s present pattern of production; the 
probable capital investment required; the probable timetable for con- 
struction of the plant; and the probable selling price, cost, sales return, 
and profit. 


Literature and Patent Surveys 


The literature-survey report may be entirely the work of the experi- 
menter, the library staff, or a cooperative project of both. The same is 
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true of patent searches, where a patent department may be a third and 
often the most important party. 

Tf the experimenter is preparing his own literature survey, he is prob- 
ably qualified to interpret the data. However, if the survey is made by a 
literature searcher or a member of the library staff, it is often better 
merely to present the data as found in the literature. Considering the 
special qualifications required for the professional literature searcher, a 
better job, on the whole, is obtained when the professional searcher 
works with the experimenter. 


Safety Instructions and Procedures 


As in the case of operating instructions, safety instructions and pro- 
cedures should be written in clear, simple language and in outline form. 
It is also imperative that they be extremely brief, since time is usually 
at a premium when the instructions must be consulted. It is recommended 
that an organization’s safety department be consulted whenever a set of 
safety instructions are written by one who has had no training or experi- 
ence in safety procedures and techniques. All too often, the research man 
or production man is prone to discount the valuable service available 
from experienced safety personnel on the ground that members of the 
safety staff may not be chemists or engineers. The best safety instruc- 
tions are usually written as a cooperative effort between the safety staff 
and the technical personnel concerned. f 


SUMMARY OF REPORT-WRITING PROCEDURES 


The suggestions included in this chapter are presented as guides to 
proper report-writing practices. Report writers who follow them should 
improve their facility for preparing good reports, and should find that 
adherence becomes almost automatic. Indeed, they may eventually need 
only to check the following rules: 

1. State objectives clearly. Let the reader know from the start exactly 
what is going to be discussed. . 

2. Include a good summary. Give the reader all the high points of the 
report. 

_ 8. Avoid long drawn-out introductions, 

4, Give a thorough description of the work performed. 

5. Avoid a long, rambling discussion and too much theorizing. 

6. Give conclusions soundly reasoned from the work performed. 

7. Make concise recommendations. 
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8. Include complete appendixes. Most statistical data should be placed 
here. Long tables should be avoided or presented graphically. 

9. Hold the reader’s interest. This may be accomplished by following 
good writing practices. 

10. Rewrite and edit each manuscript ruthlessly, 

11. Be certain that the report has fulfilled its purpose completely. 
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Chapter Five 


COMMON FAULTS AND RECOMMENDED PRACTICE 
IN WRITING TECHNICAL REPORTS 


D. S$. DAVIS 
Professor of Chemical Engineering, Virginia Polytechnic 


Institute, Blacksburg, Virginia 


The grammatical and syntactical standards for scientific and engineer- 
ing reports are higher than those for most other kinds of writing, because 
it is essential here that exact meanings be conveyed and that the literary 
quality of the report should supplement the experimental work done on 
the project. In attaining maximum clarity, conciseness, and proper em- 
phasis, meticulous attention should be given to the rules of grammar, 
sentence structure, punctuation, spelling, compounding, capitalization, 
and nomenclature. It is the purpose of this chapter to draw attention 
to the faults most commonly encountered in rough drafts of scientific and 
engineering reports and to provide illustrations of recommended practice. 

No technical report can command respect if it contains comma faults, 
sentence fragments, fused sentences, incomplete constructions, dangling 
modifiers, errors in spelling, and vague references of pronouns. Other 
unfortunate errors are inconsistencies in number, disagreement between 
subject and verb, ill-advised capitalization, and unorthodox division of 
words. These difficulties and many others are discussed in the material 
that follows. 


COMMA FAULTS 


Do not separate two sentences merely by a comma. Use a semicolon 
instead of a comma if two clauses of equal importance belong in the 
same sentence. 


Wrong: Horizontal tanks came next, they were discussed at great length. 
Right: Horizontal tanks came next; they were discussed at great length. 
Follow the comma with a conjunction if two equally important clauses 
are parts of the same thought. 
Wrong: Horizontal tanks were proposed, they were rejected because of lack of space. 
Right: Horizontal tanks were proposed, but they were rejected because of lack of 
space. 
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Replace a comma with a subordinating conjunction if one idea is more 
important than the other. 


Wrong: Horizontal tanks were investigated and specified, the low ceilings would 


not permit vertical designs. 


Right: Horizontal tanks were investigated and specified, because the low ceilings 
would not permit the use of vertical designs. 


SENTENCE FRAGMENTS 


_Make certain that sentences are complete. Do not write a noun or a 
pronoun plus a verbal ending in “ing” as a complete sentence. 

Wrong: The advantages of the instrument are many. The most striking being that 
of reproducibility of results. 

Right: The advantages of the instrument are many, the most striking being that 
of reproducibility of results. 

Do not accord an appositive phrase (even when it is preceded by “for 
example,” “that is)” or “namely”) the status of a complete sentence. 
Wrong: The advantages of the instrument are many. For example, ease of repro- 

ducibility, light weight, and low cost. f 
Right: The advantages of the instrument are many; for example, ease of repro- 
ducibility, light weight, and low cost. 

Do not write a participial phrase as a complete sentence, 


Wrong: The instrument is ideal. Being light in weight and low in cost. 
Right: The instrument is ideal, being light in weight and low in cost. 


FUSED SENTENCES 


Separate sentences and end each definitely with a period, (Iéxclamation 
and interrogation points rarely appear in a technical report.) 


Wrong: The pressure increased in time it ruptured the reactor. 
Righi: The pressure increased; in time it ruptured the reactor, 


INCOMPLETE CONSTRUCTIONS 


Make certain that no element of a sentence is grammatically incom- 
plete. 


Wrong: With these advantages clearly stated is the reason this design was adopted. 
(“Is” has no object.) 


Right: This design was adopted because the advantages were clearly stated. 
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Wrong: The plan was to make this laboratory the safest and most comfortable place 
to work, 


Right: The plan was to make this laboratory the safest and most comfortable place 
in which to work, 


DANGLING MODIFIERS 


Avoid dangling modifiers (usually participles and infinitives) that 
cannot be associated immediately and unmistakably with the words they 
modify, 


Dangling Participle 
Wrong: Finding no previous mention of such activated residues in the patent litera- 
ture, a claim was filed. 


Right: Finding no previous mention of such activated residues in the patent litera- 
ture, the investigator filed a claim. 


Dangling Infinitive 
Wrong: To free the liquid from cloudiness, a few lumps of calcium chloride should 
be added to it. 


Right: Add a few lumps of calcium chloride to the liquid to free it from cloudi- 
ness, 


SPELLING, DIVISION, COMPOUNDING, AND 
CAPITALIZATION OF WORDS 


English is a living, ever-changing language which has many inconsis- 
tencies in spelling. The ability to spell correctly remains a fairly satis- 
factory measure of literacy, but many who would not last long in an 
old-fashioned spelling bee turn out clean, literate copy because they have 
acquired the habit of referring to a dictionary when confronted with 
words about which they are in doubt. The following rules may be of 
supplementary aid: 


ce 9? 


Retaining and Dropping “e 
Retain “e” before a consonant: like, likely. Drop “e” before a vowel: 
desirc, desirable. Exception: retain “e” before “a” and “o” to insure the 


soft sound of a preceding “c” or “g,” as in manageable. 


Final Consonant 

When words of one syllable end in a single consonant preceded by a 
single short vowel, double the final consonant before a suffix beginning 
with a vowel: map, mapped; stab, stabbing. 
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The consonant is not doubled when the preceding vowel is long: group, 
grouping; steer, steering. 


Adjective to Adverb 


When changing adjectives ending in “I” or “H” to adverbs in “ly,” 
double “I” always appears: resourceful, resourcefully; full, fully. 


ie and ei 


“i” usually comes before “e” when the combination is pronounced “ee” 
except alter “ce”: field, recetve. (Exceptions: seize, seigniorage.) When 
the combination is pronounced as long “a,” the order is “ei”: freight. 
No one likes lice, but the word lice helps one to remember the order of 
HY and “e.” After “1,” “2” comes first as in “belief”; after “e,” Ue" ig 
first as in “deceit.” 


Plurals 


Of nouns ending in “y,” when the “y” follows a vowel, add “s” usually: 
monkey, monkeys. When the “y” follows a consonant, substitute “i” for 
“y” and add “es”: anchovy, anchovies. 

For nouns ending in “ful,” add “‘s” at the end: shovelfuls, not shovels- 
ful. The unit of measurement is a shovelful, not a shovel. Therefore the 
plural must be shovelfuls. : 

For compound words, add “s” to the principal word: son-in-law, 
sons-in-law. 

Avoid Latin plurals when the English equivalents are in common use: 
formulas, not formulae. 


Spelling 
The following words are frequently misspelled. 
A aircraft 
Abbe refractometer air-dry (adj.) 
abscissas airflow 
absorption. š airplane 
accelerator air pump 
accessible airtight 
accidentally align (not aline) 
accommodate alizarin 
acidproof alkalies 
adsorption all-metal (ad}j.) 
aeration alternating-current (adj.) 
aging alternating current (noun) 
aileron 


altogether 
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ammeter (not ampere-meter) 
among (not amongst) 
ampoule 

analogous 

anesthetic 

anomalous 

angle iron 

antacid 

antiknock 
antioxidant 

anyone 

aperture 

apparatus 

apparent 

ashpit 

autoxidation 
auxiliary 


babbitt 

backfire 

backlash 

backward (not backwards) 
ball-and-socket joint 
ball-bearing (adj.) 

ball bearing (noun) 
Baume (not Beaume) 
bedplate 

bedrock 

benefited 

benzene (not benzol) 
beside (next to) 

besides (in addition to) 
biplane 

blowhole 

blow off 

blowpipe 

blueprint 

board feet 

boilermaker 

bolt-circle 

bolted-on (adj., not verb) 
breakdown (noun or adj., not verb) 
briquet, briquetted 
Buchner 

bulkhead 

buret 

busbar 

buses 


bylaw 
by-line 
by-pass 
by-product 


Cc 
caliber (not calibre) 
camshaft 
candlepower 
cannot 
capserew 
carbureted 
carburetion 
carburetor 
earload 
case-harden 
cast-iron (adj.) 
cast iron (noun) 
catalog 
cellophane 
center 
cigaret 
cipher (not cypher) 
closed-in (adj., not verb) 
cold-drawn (adj., not verb) 
combustion-chamber (adj.) 
combustion chamber (noun) 
comparative 
compatibility 
comnecting-rod (adj.) 
connecting rod (noun) 
constantan 
cooperation 
coordinate 
counter clockwise 
countersunk 
crankshaft 
crosshead 
cross-link (verb) 
cross linking (noun) 
cross section (adj., noun, or verb) 
cutoff (adj. or noun) 
cutout (adj, or noun) 
cyanamide 


D 
de-icing 
desiccator 
develop 
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dew point 
direct-current (2dj.) 
direcb current (noun) 
dise 

dispel 

distill 

downstream 

draft (not draught) 
draftsmen (not draughtsmen) 
dragline 

drier 

driveshaft 
drop-forge (verb) 


elliptical 

emhed 

en blot 

encase (not incase) 
enclose (not inelose) 
end poini 

equipped 
ethylcellulose 


fiber 

firebox 

firebrick 

five clay 

fireproof 

fire-resistant 
flameproof 

flash point 

flowmeter 

foot-candle 

footnote 

foot-pound 

formulas (not formulae) 
forward (not forwards) 
4-cycle (adj.) 

flywheel 

framework 

fulfill 

fuselage 


G 
gage 
gases 
gasoline (not “gas”) 


gas tight 

gel, gelled, gelling 
gelatin 

glycerol 


handbook 

hangar 

hardpan 

headlight 

headstock - 

Hevea (Roman) but Hevea brasiliensis 
(italics) 

heavier-than-air (adj. only) 

height 

heterogeneous 

homolog 

homogeneous 

horsepower 

hydrocarbon 


I 
T-beam (adj. or noun) 
impel 
inclinometer (not clinometer) 
indexes (not indices) 
infrared 
input 
in so far (nob insofar) 
insulator 
interrelate 
iodimetrie 


jet-black 


Kekule 

keyway 
kilovolt-ampere 
kilowatt-hour 


L-shaped 
lampblack 
layout 
left-hand (adj.) 
lignosulfonate 
limewater 
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linoleic 
liquefy 


machinability 

maintenance 

manhole 

mannitol (not mannite) 
media 

microorganism 
mid-continent 

misfire 

molal (per liter of solution) 
molar (per 1000 grams of solyent) 
mold 

mole (gram-molecule) 

mol wt (molecular weight) 
monoplane 

motorboat 

motorcar 

motorcycle 

multicylinder 


neoprene 

network 

nickel 

niter 

non (omit hyphen when used as a pre- 
fix, except before a capital letter) 

noncondensing 

nonflammable 

no one 

noticeable 

nozzle 

nylon 


occasion 
oceurred 
offset 

olefin 

output 
ovendry (adj.) 
oven-dry (verb) 
over-all (adj.) 
overall (adv.) 
overalls 
overflow 


overload 
oxidant 


paraffin 

parallel 

peephole 

pH 

phosphorous (adj.) 
phosphorus (noun) 
photoelectric 
pickup 

piecework 

pile driver 

pipet, pipetted 
pinhole 

plow 

polymer gasoliné 
Portland cement 
powerhouse 

power plant 
practice 

precede 

preceding 
predominant (adj.) 
predominantly (adv.) 
predominate (verb) 
preeminent 

preheat 

preignition 
principal (adj. or noun) 
principle (noun) 
procedure 

proceed 
processibility 
propeller 

proved (not proven) 


quaternary 
quicklime 


Raschig 

rainfall 

rarefy 

re (prefix followed by hyphen before 
words beginning with “e,” otherwise 
combine with word following) 
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referred 
refractive index 
relevant 
reproducibility 
rhythm 
right-hand (adj.) 
right of way 
roadbed 
roadway 

rocker arm 
rockshaft 
roundhouse 
runway 


s 
saccharin (noun) 
saccharine (adj,) 
sclerogeope 
searchlight 
separate 
setscrew 
setup (noun) 
set-up (verb) 
short circuit (noun) 
short-circuit (verb) 
shutdown 
side slip 
sieve 
siliceous 
siphon 
sirup 
slide rule 
slip stream 
so called (following the word modified) 
so-called (preceding the word modified) 
solids-not-fat 
somehow 
someone 
something 
somewhere 
Soxhlet 
soybean 
spark gap 
spark plug 
standpipe 
step-up 
stopcock 
stop watch 
straightedge 


straight-run oils 
subcommittee 
subdivision 
sulfur 
superheater 
superimpose 
switchboard 
symmetry 


T-rail 

T-square 

templet 

technique 

textbook 
thermocouple 
thumbscrew 
tidewater 

titer 

toluene (not toluol) 
tomorrow 

toward (not towards) 
trade-mark 
transatlantic 
turntable 


U-bolt, 
U-gage 
U-tube 
ultraviolet 
up-to-date 


V-belt 

V-thread 

V-type 

vacua 

vacuum 

valve-in-head (adj) 

‘vapor 

vehicle 

Vigreaux 

viscometer (not viscosimeter) 


w 
waterpower 
water supply 
watertight 
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water wheel 


worth-while (adj.) 
waterworks 


wristpin 
watt-hour 
wattmeter x 
wave length saray 
weir xylene 
well-known (adj.) 
wide-open (adj.) Y 
widespread ytterbium 
woodworking 


Division of Words 


The following rules, covering the division of words at the end of a 


line, will save many trips to the dictionary, which otherwise is the only 
sure guide. 


Divide at syllables. 

Be guided by pronunciation: sta-tion, not stat~ion. 

Divide before a suffix: long-er, not lon-ger; walk-ing, nol wal-king, 

Divide after a prefix: pre-dict, not pred-ict. 

Divide between doubled consonants: par-af-fin, Not para-ffin or par- 
aff-in; mil-li-me-ter, ot mill-i-met-er. 

Do not divide after a one-letter syllable: adult, not a-dult; align-ment, 
not a-lign-ment. 

Do not divide uncooperative words such as fifteen, opera, and over. 

Do not divide “ea,” “eau,” “ch,” “oa,” “ou,” “ow,” “teh,” and “the.” 

Divide “ck” only when it is followed by “le”: chuc-kle, not chuck-le. 

Divide words ending in “le” (preceded by a consonant) before the 
consonant: gar-gle, not garg-le; la-dle, not lad-le. 


Do not permit a paragraph to end with an abbreviated word and do 
not carry a syllable of less than five letters over to the next page: 


.. . Purchased in Scranton, 


Pa. ... showing variations in design- 
ing. .. . four or five sections to a filing cabi- 
net. 

Compounding 


Compounding words with and without the hyphen is illustrated as 
follows: 


74 THE TECHNICAL REPORT 


Compound adjectives and compound verbs are hyphenated: 


Adjectives Verbs 
a well-considered plan to fire-polish 
a ten-hour day to spot-weld 
a moisture-free salt to metal-coat 
a 10-per-cent increase to water-cool 
4 constant-speed, direct-current drive to double-space 


Compound nouns are usually either solid or separate, except for units 
such as “man-hour” and “foot-pound.” Consult the dictionary. 
Solid: carlot, proofreader, powerhouse, pulpwood, lampblack. 
Separate: piston rod, screw driver, corn meal, tool maker. 
Capital letters are hyphenated to nouns: I-beam, V-type. 
Prepositional phrases used as nouns are hyphenated: four-in-hand. 
Hyphens aid clarity: a new-member club, 
Compound numerals below one hundred require a hyphen: twenty- 
one; fractions need the hyphen: three-fourths. 
Adverbs ending in “Iy”: When one of the words in question is an ad- 
verb ending in “ly,” no hyphen is used: a fully considered action. 
Predicate adjectives do not require a hyphen: The motor is direct 
current. 
Avoid too extensive use of the hyphen. When a hyphen would not add 
to the clarity it may be omitted safely. 


Capitalization 


Like correct punctuation, the proper use of capitals aids the reader 
in understanding the material. The capital letter seems to be growing in 
popularity, and it is increasingly evident that capitals are being used 
too profusely. It is common to see “Technical Service Department” and 
“Chief Engineer” when these words without the initial capitals are en- 
tirely adequate and in better taste. 

Do not capitalize: 

t. Nouns used with numbers or letters: page 53, method A. Excep- 
tions, however, are the capitals in Table 2 and Figure 3, which flag the 
attention of the reader and serve a useful purpose. 

2, The seasons of the year, 


> 


3. The first word of a portion of a quotation. Correct: The expert 
testified that “this design is patentable as it stands.” 


Capitalize: 


1. Titles of reports (on the title page and cover), titles of tables, main 
headings, 
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2. Initial letters of abbreviations when the complete word would be 
capitalized: Fig. 2 

3. Proper names and their immediate derivatives: Spanish, Spain. 

4, Initial letters of words used in second- and third-order headings. 

5, A common noun serving as a shortened common name, Thus the 
Bureau of Standards may be mentioned as the Bureau in subsequent 
references. 

6. The initial letter of a sentence, a quotation, or a word following a 
colon. The speaker said, “It is a pleasure.” The use of the nomograph 
is illustrated as follows: What is the partial pressure of chlorine when ... 

7. Trade names: Carbitol, Decalin, 


REFERENCE OF PRONOUNS 


Care should be taken to make immediately clear to the reader the 
reference of all pronouns by: 

1. Placing the reference word near its antecedent, 

2. Repeating the antecedent, or 

3. Revising the whole sentence in the interest of clarity, Consider 
the following examples: 


Indefinite Antecedent 
Wrong: The gage was attached to the tank, but it was found to be defective. (Which 
was defective, the gage or the tank?) 


Right: The gage, which was found to be defective, was attached to the tank. (There 
is no question here as to which was defective.) 


Right but not recommended: The gage was attached to the tank, but it (the gage) 
was found to be defective. (The meaning is clear enough but the repetition 
of the antecedent advertises the inability to write smoothly.) 


Right, but the meaning may be slightly different: The gage was found to be de- 
fective, but it was attached to the tank. 


Avoid vague general reference occasioned by pronouns without def- 
inite antecedents. 


Wrong: Do not blow out a pipet. It is not procise. (“It” has no definite antecedent, 
but the passage can be corrected by filling this vacancy or by eliminating 
the pronoun.) Í 


Right: Do not blow out a pipet. This practice is not precise. 
Right: Do not blow out a pipet. To do so is not precise. 


Weak References 


Avoid weak or vague references to a word which has not been ex- 
pressed and which can only be inferred. 
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Wrang: Column A gives square roots. This is an operation which can be handled 
by slide rule. 


Right: Column A gives square roots. Extracting a square root is an operation which 
can be handled by slide rule. 


Remote References 


Avoid the use of a pronoun when the antecedent is in a parenthetical 
or subordinate construction. 


Wrong: “Distillation” is one of the chief sections in “Chemical Engineers’ Hand- 
book,” which is Perry's best-known work. He gave the profession a valuable 
book. 


Right: “Distillation” js one of the chief sections in “Chemical Engincers’ Hand- 
book,” which is Perry’s best-known work. Perry gave the profession a val- 
uable book, 


INCONSISTENCY IN NUMBER (PRONOUNS) 


Avoid inconsistency in number between pronouns and their ante- 
cedents. 


Wrong: The committee was to appropriate two hundred dollars for their expenses, 
Right: The committee were to appropriate two hundred dollars for their expenses. 
Right: The committee was to appropriate two hundred dollars for its expenses. 


RELATIVE AND PERSONAL PRONOUNS 


Care should be taken in the use of the relative pronouns, “who,” 
“that,” “which,” and “what.” 


Who refers to a person 

That refers to a person, animal, or thing. 
Which refers to an animal or a thing. 
What usually has no definite antecedent. 


While “that” and “which” may refer to a person or a thing, there is 
a distinction in their use: “that” defines and restricts; “which” explains 
and supplements. Use “who” and “which” where the meaning is “and 
he,” “and it,” “for he,” and “for it”; use ‘that” elsewhere. Consider this 
sentence from the proceedings of a technical society: “Economic surveys 
which are poorly written should not appear in the journal.” It was not 
the intention to state that all economic surveys were poorly written and 
that none should be published. The society was frowning on only the 
poorly written surveys. “For they” could not be substituted for the 
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“which,” and thus “which” is not the right pronoun. The restrictive 
“that” should bhe used: “Economic surveys that are poorly written should 
not appear in the journal.” 

A relative pronoun with a plural antecedent requires a plural verb: 
The company bought one of the evaporators that were used abroad. 

Since technical writing usually demands the use of the impersonal 
form, “we,” “I,” “us,” “my,” and “our” are rarely used. “We have taken 
every safety precaution, and our tools are all sparkproof” becomes 


“Every safety precaution has been taken, and only sparkproof tools are 
used.” 


AGREEMENT IN NUMBER (VERBS) 


Subjects connected by or (or nor) take a singular verb if both are 
singular. If one subject is singular and the other plural, the verb agrees 
in number with the nearer subject: Neither the chairman nor the mem- 
bers were satisfied. 

The meaning controls the choice of a singular or plural verb after a 
collective noun. 


Right: The committee is able to attend. (Committee is regarded as a unit and is 
thus singular.) 


Right: The committee were at odds over the question. (It appears that the indi- 
vidual members couldn’t agree, so “committee” is plural.) 


Nouns with a singular meaning but a plural form require singular 
verbs, 


Usually singular: economics, ethics, mathematics, news, physics, stamina. 
Usually plural: acoustics, barracks, scissors, tactics. 


When plural subjects dealing with number or quantity are regarded 
as a unit they require singular verbs. 


Right: Sixty dollars is too much to pay for the unit. The last two years has been 
a period of reconversion, 


The verb agrees with the subject, not with the nearest predicate noun. 


Wrong: The great defect in the design are the numerous nuts and bolts. 
Right: The great defect in the design is the numerous nuts and bolts. 


SPLIT INFINITIVES 


Though the split infinitive is no longer under a dark cloud, its use 
generally should be avoided. Split infinitives are characterized by a word 
or words that separates “to” and the remainder of the verb, and they 
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frequently result in misplaced emphasis. A typical split infinitive is 
“ |... were intended to very briefly check the results.” This passage 
should appear as“ .. . were intended to check, very briefly, the results.” 
In “the ability to accurately interpret the chart,” the split infinitive 
places unwarranted emphasis on the word “accurately.” Probably the 
writer meant to say “The ability to interpret the chart accurately.” The 


only justification for a split infinitive is where its use would avoid an 
awkward situation. 


The following amusing essay contains a particularly atrocious cxample 
of an infinitive that had been subjected to fission. 


“Splitting the Infinitive* 

“One of the most closely guarded secrets of the era can now be told: how an 
anonymous groups of grammarians, working in secrecy in a remote section of the 
country, have finally succeeded in splitting the infinitive. 

“The so-called Bronx Project got under way in 1943, with the installation of a 
huge infinitron specially constructed for the job by Cal Tech philologists. Though 
the exact details are still withheld for reasons of security, it is possible to describe 
the general process. 

“From a stockpile of fissionable gerunds, encased in leaden cliches to prevent 
radioactivity, a suitable subject is withdrawn and placed in the infinitron together 
with a small amount of syntax. All this material must be handled with great care, 
as the slightest slip may lead to a painful solecism. Once inside the apparatus, the 
gerund is whirled about at a great speed, meanwhile being bombarded by small 
participles. A man with a gender counter stands always ready to warn others if the 
alphabetical rays are released in such high quantities as to render the scicntists 
neuter. 

“The effect of the bombardment is to dissociate the whirling parts of speech 
from one another until at length an infinitive splits off from its gerund and is ejected 
from the machine. It is picked up gingerly with a pair of hanging clauses and 
plunged in a path of pleonasm, When it cools, it is ready for use. 

“The question is often asked: Can other countries likewise split the infinitive? 
The answer is, ‘No,’ Though it is true that Russia, for one, is known to have large 
supplies of thesaurus hidden away behind the Plural Mountains, it is doubtful if the 
Russians possess the scientific technique. They have the infinitive but not the 
knowhow. 

“Our own brave pioneers in the field of grammatical research should be congratu- 
lated. Once it was thought that the infinitive could never be split—at least, not 
without terrible repercussions. We haye shown that it is quite possible, given the 


necessary skill and courage, to unquestionably and without the slightest shadow of a 
doubt accomplish this modern miracle.” 


COMMON MISUSES 


This section calls attention to a number of the most common misuses 
and compares right and wrong forms by means of examples. 


* Anon., Chem. Digest, 14, No. 1,3 (1948). 
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Above. Write “in the previous table” or “in Table 1,” not “in the above 
table.” 

Affect, effect. The nouns are seldom confused, but the verb “affect” 
means to produce an effect whereas the verb “effect”? means to carry 
out to a proposed end or to produce a result. 

Balance. “Balance” is incorrect when “remainder” is meant. 

Compare to, compare with. “Compare with” for like things; “compare 
to” for unlike things. 

Compound subjects. Compound subjects (connected with “and” but not 
“or”) require the plural verb even though the noun nearer the verb 
is singular. Tractors, sledges, and the plane were brought on board. 

Data. “Data” is plural. “Data are,” not “data is.” 

Due to. “Due to” and “caused by” are adjective phrases and are used to 
modify nouns rather than verbs, 


Wrong: The cylinder leaked due to a worn gasket. 
Right: The leak in the cylinder was due to a worn gasket. 


Use “because of” or “on account of” to modify a verb or an adverbial 
phrase. 


Right: The cylinder leaked because of a worn gasket. 


Hach other. Use “each other” for two and “one another” for three or 
more objects. 

Etc. “Ete.” is a lazy man’s vague dodge and is to be avoided at all times. 
It contributes nothing at the end of a list and should be omitted. 

Farther, further. Use “farther” for distance and “further” for “in addi- 
tion to.” 

Imply, infer. The speaker “implies” but the listener “infers.” 

Loy, lie. “Lay” and “lie” are transitive and intransitive verbs, respec- 
tively. The past tense of “lay” is “laid,” and the past tense of “lie” is 
“lay” or “lain.” Correct: Lay the book on the desk and then lie down 
to rest. 

Less, fewer. Do not use “less” with plurals. Write “less gasoline” but 
“fewer gallons,” 


Wrong: The new plane requires less gallons of gasoline than does the old one. 


Right: The new plane requires less gasoline (or fewer gallons of gasoline) 
than does the old one. 


None. “None” with a plural verb is the common construction. 

Of. Undue repetition of the overworked word “of” should be avoided. 
In “The viscosity of the honey and of the sucrose solution were de- 
termined,” the second “of” is unnecessary. 
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Omissions. Hasty, careless writing frequently results in the omission of 
essential words. 


Wrong: The viscosity of the first batch was 2.2 centipoises whereas the 
second was 1.5 centipoises. 


Right: The viscosity of the first batch was 2.2 centipoises whereas that of 
the second was 1.5 centipoises. 

Wrong: The tensile and elongation were satisfactory. 

Right: The tensile strength and elongation were satisfactory. 

Wrong: Polymer of 62 Mooney exhibited a higher modulus than GR-S. 

Right: Polymer of 62 Mooney viscosity exhibited a higher modulus than that 
of GR-S. 


One, 


Wrong: One of the reports, which covers solubility .... 
Right: One of the reports, whieh cover solubility .... 


Possessives. The possessive is not used with inanimate objects. 


Wrong: The pipet’s tip was broken. 
Right: The tip of the pipet was broken. 


Pronouns. A pronoun requires an antecedent, which should be nearby. 
There should be only one antecedent, and a pronoun should not refer 
to two antecedents at once. 

Proved, “Proved” is correct; “proven” is too archaic for technical writing. 

Shall, will, For mere futurity use “shall” in the first person and “will” 
in the second and third. For determination, use “will” in the first per- 
son and “shall” in the second and third. 

Should, would, The rule for “should” and “would” is analogous to that 
for “shall” and “will.” In first person, conditional sentences use 
“should,” not “would,” with “like,” “prefer,” and “care.” 

Symbols, Where possible, avoid chemical formulas and other symbols in 
the text, since they lead to the use of mere jargon. Symbols and for- 
mulas may be employed in tables and on plots to save space, but they 
detract from the appearance of formal writing. However, it is some- 
times necessary to use chemical formulas in the text. One cannot do 
better than to follow the current practice of Industrial and Engineering 
Chemistry and other leading journals in this matter. 

Tautology. Unnecessary repetition of ideas should be avoided. In “diffi- 
culties were experienced in the past,” the tense of the verb renders the 
last three words superfluous. 


Very. “Very” is an extreme expression seldom found in the best technical 
writing. 
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TENSE 


All the common tenses are used in technical reports, although the 
present and past tenses predominate. No definite and rigid practice is 
followed by technical writers, but most prefer the past for experimental 
facts and specific conclusions and the present for data and general truths. 

Results are frequently expressed in both the present and past tenses. 
The present perfect and past perfect tenses appear often, but the trend 
is to replace them by the past tense where possible. 

Some prefer to use the past tense almost exclusively to avoid any 
improper use of the present or generalizing tense. Rather than use one 
tense for every purpose, the versatile writer uses several and makes cer- 
tain that his choices are proper. The following passage illustrates the 
use of the present and past tenses several times in the same paragraph: 


“Examination of these graphs shows similar relationships for mill-mixed and 
Banbury-mixed stocks for both cures. It is also evident that the three tests of mill- 
mixed stocks were much more uniform than were those of the Banbury-mixed lots. 

“There is closer agreement between the results of the first and third tests than 
between any other two. Judged on the basis of these two runs, the data show the 
following .. .” 


“Showed” for “shows” in the first sentence would not be pleasing. “Is” 
expresses the thought correctly in the second sentence; the uniformity 
was evident, but it continues to be so, hence “is” is correct. The use of 
“aye” in place of “were” in the same sentence would introduce an un- 
warranted generalizing effect. Hither “was” or “is” would be satisfactory 
in the third sentence, and “show” rather than “showed” is needed in the 
fourth. 


MOOD 


The indicative mood is used for statements of fact; the imperative 
expresses a command; and the subjunctive deals with contingencies, pos- 
sibilities, and conditions contrary to fact. From the definitions alone it is 
evident that the indicative mood is the one most commonly used in 
engineering reports. The imperative mood provides a convenient and 
efficient means of presenting procedures. Compare the wordy, indirect 
“The supercharger and carburetor are connected; the air valve is opened; 
and 100 cubic feet of air are supplied to the system” with the terse, direct 
“Connect the supercharger and carburetor, open the air valve, and supply 
100 cubic feet of air to the system.” 

Since, except in formal discourse, the inflected subjunctive is rarely 
used in English, there is seldom need for it in a technical report, The 
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following is an instance of the correct use of the subjunctive to express 
a situation contrary to fact: “The new aircraft engine operates as though 
it were air-cooled.” 


SENTENCE LENGTH 


Long, involved sentences that contain subordinate clauses have little 
place in terse, technical writing, In most engineering reports, 25 to 30 
words, in simple sentence structure, suffice. Excessively long sentences 
are ineffective; they frequently necessitate rereading and eventually 
cause the reader to lose interest. The following 81-word sentence, drawn 
from an actual report, requires splitting into three sentences of 25, 17, 


and 25 words. 


Poor 


In order to attain the ultimate de- 
gree of whiteness, it may readily be 
seen that one could not rely on proc- 
esses requiring Warren County clay as 
a starting material, for all such clays 
contain elements such as Fe and Mn in 
various quantities sufficient to impart 
discoloration to the finished product; 
in respect to these elements, the uni- 
formity of clay deposits also being ir- 
regular within the same quarry make 
the production of a uniformly white 
material an impossible task. 


Better 


To attain the ultimate degree of 
whiteness, if may readily be seen that 
one could not rely on Warren County 
clays as a starting material. All such 
clays contain iron and manganese in 
quantities sufficient to impart discolora- 
tion to the finished product. With re- 
spect to these elements the irregularity 
of clay deposits within the same quarry 
makes the production of a uniformly 
white material an impossible task. 


When splitting this unwieldy sentence into three shorter units, several 
other changes were made, too. The useless “in order” was deleted; the 
names of the elements were substituted for their symbols; and “such as” 
and “various,” which add nothing, were removed. The awkward parti- 
cipial construction near the end was also shortened and clarified. 

However, since short, choppy sentences are equally displeasing, they 
should be avoided. The following example shows how a very short sen- 
tence can be combined with a sentence that follows it to attain smooth- 
ness with no loss in clarity: 


Poor 


The first runs were made at 20° C. 
It was necessary to decrease the sodi- 
um hydroxide from 0.11 to 0.08 parts in 
order to lower the initial hydrogen ion 
concentration from 11.4 to 11.2. 


Better 


In the first runs, made at 20° O, it 
was necessary to decrease the amount 
of sodium hydroxide from 0.11 to -0.08 
part to lower the initial pH from 11.4 
to 112. 
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When the two sentences were combined, several other changes were 
made as well. “Amount of” was inserted before “sodium hydroxide”; 
“parts” became “part”; and “pH” was substituted for the incorrect 
“hydrogen ion concentration” since, from the definition of pH, if the 
numerical value was decreased by a decrease in alkali, the units must 
have been pH values rather than concentrations of hydrogen ions, 


Poor Better 
Some difficulty was encountered when A steam tracer line was installed to 
the soap congealed in the supply lines. prevent the soap from congealing in 
This was rectified by installing a steam the supply lines. ` 


tracer line, 


Here two short sentences were combined to form one not excessively 
long. Note also that the word “difficulty,” which is sometimes frowned 


upon by management, was avoided without breaking faith with the 
reader, 


Poor Better 


The flow was stopped when the solu- The solutions were made up just 
tion was being replenished. The solu- prior to use, and the flow was inter- 
tions were made up just prior to use, rupted when the solution was being 

The iron content of these waters was replenished. 
generally found not to exceed one ppm, The iron content of these waters was 
although much higher quantities were generally found not to exceed one ppm, 
identified in the acid waters before although much higher quantities (in 
neutralization. In some instances up to some instances up to 30 ppm) were 
30 ppm were found in acid waters. encountered in the acid waters before 

neutralization. 


When combining these last sentences it was possible to obviate repeti- 
tion of the words “acid waters.” Note that the inept “identified” was 
replaced by “encountered.” 


WORD ORDER 


Normal English word order should be maintained in technical reports, 
which are best couched in direct, though smooth and connected, state- 
ments. Fanciful word order, welcome enough in general literary work, 
has no place in technical writing, and inverted styles should be em- 
ployed sparingly. Note the lack of force in “From the total solids was 
calculated the percentage of tannin” as compared to “The percentage 
of tannin was calculated from the total solids,” There is something woe- 
fully lacking about the sentence: “Particularly in the field of report 
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writing do we find the average graduate to be woefully lacking.” “We 
find the average graduate to be woefully lacking im report writing” is 
much more effective. 


SIMPLE ENGLISH 


Although a technical report is intended for readers of well-above- 
average intelligence, it is always best to use simple, straightforward 
English. Long words should not be employed when shorter ones would 
do as well. Why say “Do not enumerate your junior poultry at a period 
prior to their incubation” when one means “Don’t count your chickens 
before they are hatched?” “A superfluity of culinary assistance exerts 
a detrimental effect on the consomme” and “when the feline is elsewhere 
the rodents will cavort in a froliesome manner” are amusing, but not as 
effective as the usual forms in which these fundamental truths are ex- 
pressed. Compare the stilted, wordy passage in the column marked 


“Poor” with the shorter and simpler versions in the column headed 
“Better”: 


Poor Better 
Chlorine dioxide, now used to remove Chlorine dioxide, now used to re- 
matter that sensitizes certain epithelial move tastes and odors, is also an effec- 
end organs occurring in the papillae tive bactericide. 


on the surface of the tongue as well as 
odoriferous purulent substance, is also 
efficacious as a bactericide. 


It is reported to possess quick action It is said to have quick action with- 
and to be deficient in effects agitating out producing shock. 
the mental and emotional sensibilities. 


UNUSUAL WORDS 


Technical reports do not offer a great deal of opportunity for display- 
ing distinctive style in writing. There is no chance, for instance, to em- 
ploy the “stream of consciousness” technique so highly regarded by some 
modern novelists; humor is out of place; and cleverly telescoped words, 
in the Time manner, are not pleasing. The engineering author should 
make every attempt to avoid hackneyed phrases and should not be afraid 
to use words and expressions which, though not usual in such exposition, 
are suitable and in good taste. “Under the influence of less friendly sol- 
vent molecules .. .” is slightly whimsical, but it constituted a fresh and 
welcome interlude in an otherwise unremarkable report. The descriptive 
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nature of “The mercury only hesitates at the freezing point” is graphic 
and not at all out of place. 


REPETITION 


First drafts of technical reports in a wide variety of fields have at 
least one feature in common: the very noticeable repetition of words 
and phrases. This fault stems less from a real paucity of available 
synonyms than from the limited vocabularies of many otherwise well- 
equipped chemists and engineers. Hardly anyone who reads merely the 
daily papers, the technical journals, and the trade publications in his 
own field can turn out acceptable copy. Too few technical men realize 
that wide recreational reading in fiction, travel, and biography pays 
immediate dividends and is a prime necessity. 

The following sentences, which illustrate the ever-present tendency to- 
ward repetition, are drawn from the first drafts of actual reports and 
are in no way pointed up to serve the purpose. Note the differences be- 
tween the versions listed under the headings of “First Draft and “Final 


Draft.” 


First Draft 

The first floor is the mixing floor 
with the mixer suspended underneath 
the first foor, 

HCl is recommended as the acid of 
decomposition for samples containing 
CaCO; because a greater degree of both 
accuracy and precision has been shown 
with its use and because quicker de- 
composition is obtained with its use. 

The Cd(OH), was made up as a 
stock solution in a solution of 50 grams 
per liter of tartaric acid to a concentra- 
tion of 8 grams per liter of Cd(OH):. 

The studies of the heat of fusion, as 
well as methods of control by determi- 
nation of specific gravity and tempera- 
ture, are being studied. 


Final Drajt 
The mixer is suspended under the 
first or mixing floor. 


Hydrochloric acid is recommended 
for decomposition of samples that con- 
tain calcium carbonate because it fa- 
vors rapid action and a high degree of 
accuracy and precision. 


A stock solution that contained 8 
grams per liter of cadmium hydroxide 
and 50 grams per liter of tartaric acid 
was used, 

Studies of the heat of fusion as well 
as methods of control by determination 
of specifie gravity and temperature are 
being undertaken. 


An instance of careless repetition is included in the following sentence: 
“In our own organization we are stressing the value of report writing 
and have finally come to consider it an important subject in relation to 
a man’s advancement in our organization.” 
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Repetition sometimes arises during editing when a long passage that 
separates identical words is marked to appear elsewhere. Such an in- 
cident occurred in revising the following material: “ ... gave uncertain 
results. Concentration-viscosity curves shown in Figure i, are plotted 
from the values of Table 2 and from a number of thesis reports supplied 
by Scioto University and by the Royal Technical Institute. Recent data, 
too, gave uncertain results.” The sentence that dealt with Figure 1 and 
Table 2 was scheduled for inclusion in a subsequent paragraph. This 
change left the two “gave uncertain results” too close together. 


CACOPHONY 


Cacophony, in an engineering report, is annoying even when the reader 
does not audibly pronounce the words. It diverts his attention, breaks 
his train of thought, and grates on his sensibilities. Reading copy aloud is 
the best way to detect the use of unfortunate words, annoying sounds, 
and rhymes. “The flange was located near the basket wall” illustrates a 
poor choice of words, since nearly anyone would be led to thinking of 
“basketball.” A better wording is “The flange was located near the wall 
of the basket.” “To date, data show” has a harsh, unpleasant sound. 
“So far, data show” is preferable; merely “data show” is still better. 
Similarly, “during drying” should þe replaced by “while drying,” and 
“for a period of four hours” is better than “for four hours” since it per- 
mits words of the same sound to be separated, Other familiar instances 
of cacophony are: 


gist of the list consists of lists 
scope of the slopes the pair compared 
data to date indicate suspended endwise 


Reading aloud slows the eyes to the point where they can pick up 
minor but embarrassing slips such as “comic sections’ which once ap- 
peared for “conic sections” in a mathematical paper. Reading aloud also 
enables one to detect stray, accidental rhymes such as this one which 
was found in an otherwise serious report on the evaluation of detergents: 


“In order to get the degree which is normally desired, three passes through the 
solution and machine are required.” 


CONNOTATION 


Many words, in addition to their central means or denotations, show 
overtones or suggested meanings known as connotations which they have 
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acquired through association. The writer, in selecting words to express 
his thought, must be concerned both with denotation and connotation. 
A particular word may be satisfactory as far as its chief meaning is 
concerned, but it may be unsuitable in the passage in question because 
it has been associated too firmly with another idea. For example, the 
Government requires those who have alcohol permits to submit a monthly 
report of the quantity used and that on hand. In one concern, the chief 
chemist, whose duty it was to file the report, always stated the quantities 
of alcohol in liters. He felt that the use of “quarts” might give the Gov- 
ernment inspectors false ideas. 


Note the unfortunate but amusing connotations in the following sen- 
tences: 


“A notice of a meeting went up in the elevator in the administration building.” 


“The noise made by the control mechanism constituted a sound reason for 
redesign.” 


“The safety cards were played up in the company newspaper.” 


In technical writing one should avoid the usc, in a single sentence, of 
a word employed twice with different meanings or of words of similar 
sound but of different meanings: 


The solution to the problem lay in heating the aqueous solution. 
It was nod hard to sereen out the knetwaad. 


JARGON 


There is a distinct tendency for many technical men who work and 
write in a narrow field to employ far too many short cuts and devices 
familiar only to a limited number. Instances are the growing use of 
initials to indicate processes and procedures, the use of a manufacturer's 
name as the sole description of his equipment, and the piling up of nouns 
used as adjectives. 


Abbreviations and Shortcuts 


Unfamiliar abbreviations should be employed with care. If the words 
“Pilot Plant Procedures” occur frequently in a report, it may be desir- 
able to use “PPP” as an abbreviation. If so, such use should be clarified 
at its first appearance, and care should be taken to interchange “PPP” 
occasionally with a suitable synonym. 

Tt is very easy to fall into the habit of writing “attempts were made 
to correlate the Brix and Baumes with the Stormers and Ostwalds.” This 
really means, to those familiar with the jargon, that attempts were made 
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to correlate the Brix density values and the specific gravities reported 
on the Baume scale with viscosities determined with the Stormer and 
Ostwald viscometers, bub to many this passage would be almost unin- 
telligible. 


Too Many Nouns 


Good practice permits the use of a single noun or occasionally two 
as adjectives. The most lucid writers do not use a string of nouns to 
accomplish their ends. Thus, “the viscosity curve” is entirely acceptable, 
and “the oil viscosity curve” is not unwieldy, but “the plant refiner oil 
viscosity curve” is far too awkward. 


INEXACT EXPRESSIONS 


The most exact sections of an engineering report are likely to be those 
în which the author derives mathematical equations and presenis sarnple 
calculations. Mathematics, an exact science, enables nearly any technical 
man to express himself clearly and unmistakably as long as he sticks to 
literal notation or deals with numbers. Habits so gained are invaluable 
in general writing, too, but they are often not strong enough to prevent 
inexact statements from creeping into his work. 

Inexact statements do not always stem from faulty thinking. Often 
they arise from honest, earnest effort concentrated in but one direction, 
and frequently they result in amusing situations. Once, in the French 
Chamber of Deputies, a speaker, in presenting an eloquent appeal for 
better working conditions in industries that employed women, said, in 
all seriousness, “Gentlemen, there is a difference between men and wo- 
men.” After a moment of stunned silence, bedlam broke loose when, to 
a man, his gallant fellow members rose to their feet and shouted, “Vive 
la difference!” 

Gentle spring, with all its glorious manifestations, hit Scioto University 
hard one year. Almost overnight the boys in Fraternity Row turned 
from bowling to lighter, pleasantcr pastimes and found the girls willing. 
Each bench on campus held a blissful couple; every forsythia bush con- 
cealed a pair bent on illustrating that mathematical expression 2/0 (two 
divided by nothing). 

Henrietta Hobb, prim and austere Dean of Women, was alarmed. So 
was Dr, Flint, the ascetic Dean of Men, whom spring had never touched. 
Determined to do something about the situation, they called a convoca- 
tion. A moment of breathless unbelief preceded unbounded hilarity when 
Dean Hobb announced, in her most severe manner, “Dean Flint and I 
have decided to stop necking on the campus.” 
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Dean Hobb’s work on “The Gerundive in Seventeenth Century Liter- 
alure” is precise and almost unknown, Her inexact announcement, how- 
ever, hit the city desk on a dull Monday evening. Tuesday’s Scioto Gaz- 
ette carried the remark in a box on page one. The Associated Press picked 
up the story, and Scioto University was known from coast to coast by 
Wednesday. 

“The initial runs, polymerized with Baxtol No. 2...” is hardly what 
the chemist meant. Some chemical present was polymerized—not the 
runs. “An addition of 2 per cent caustic was made,” wrote another. Did 
he mean that an unspecified quantity of a solution that contained 2 per 
cent of caustic soda was added, or did he mean that the bath contained, 
after the addition, 2 per cent of caustic soda? He would have been more 
exact with “ten milliliters of 2-per-cent caustic soda were added,” or 
with “caustic soda was added until 2 per cent was present.” 

An electrical engineer wrote, “The temperature rise of the large motor 
was 20° C., whereas the small motor was 25° C.,” when he meant “the 
temperature rise of the large motor was 20° C., whereas that of the small 
motor was 25° C.” “Illuminating gas was prepared by the operators con- 
taining 10 per cent of hot air.” The author had no intentions of casting 
aspersions on the operating department; he merely meant “Illuminating 
gas that contained 10 per cent of hot air was prepared by the operators.” 
“When the elevator stops, the light will show which way it is going— 
up or down” read unusually inexact signs on every floor of the First 
Central Tower Building in Akron, Ohio. Users of a dumb-waiter for 
supplies at the Ethyl Corporation in Detroit were for a moment puzzled 
by two aspects of the operating instructions: “After removing material 
from the dumb-waiter, please return it to the First Floor (basement) .” 

Technical men sometimes write, inexactly, about “fast” and “slow” 
rates of speed when “high” and “low” are meant. “The reaction time 
was two hours slower than the average” is an excellent illustration of the 
incompatible use of “slower” with the time concept and is as discon- 
certing as “a hot temperature was maintained.” Misuse of mathematical 
terms results in statements that are far too exact for the situation, as in 
“the viscosity of the solution varies inversely as the temperature” when 
plotted data only warrant the statement that “the viscosity of the solu- 
tion decreases with increasing temperature.” 


EXCESS VERBIAGE 


Nearly everyone talks too much. Analyze the conversations heard at 
lunch, in the office, in the subway, on the street, in church, at the theater, 
and at home. Note the myriad repetitions, the redundancies, and the 
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jnanities. It’s a friendly custom, and it’s fun, but how much of this great 
barrage of words serves any other useful purpose? How much of it is 
really essential? 

Since this is the situation, orally, it is not surprising that there is also 
too much indulgence in the written word. Excess verbiage is so charac- 
teristic of beginning writers that it almost seems as if they expected 
space rates for their output, At one time, students at the Massachusetts 
Institute of Technology who worked on “Voo Doo,” “The Tech,” and 
“The Tech Engineering News,” which were the comic, news, and feature 
publications, respectively, received space rates as correspondents for the 
Boston papers. “M. I. T.” which counted as only one word, never ap- 
peared in their material when they felt that there was a good chance of 
slipping “Massachusetts Institute of Technology” by the copy desk. 

Most excess verbiage is unintentional, but it is no less annoying for 
this reason. Consider the following passages which contain many un- 
necessary words and redundancies in the column headed “Poor,” and 


the manner in which correction has been made in the column headed 
“Better.” 


f Poor Beiter 

The following list is a table of effi- 

ciencies which are expected for the 
various pumps. 

With continuation of work on the 


The following efficiencies are expected 
for the various pumps. 


Continued experiments have shown 


effect of temperature on the viscosity of 
honey, experiments have shown that 
the viscosity of honey may decrease 


that the viscosity of honey may de- 
crease by 10 seconds with a tempera- 
ture rise of 5° F. 


by 10 seconds with a 5° F, rise in tem- 
perature. 

Gum arabic was added to the water 
and allowed to dissolve. 

An insufficient amount of alkali was 
used. 


Gum, arabie was dissolved in the 
water. 
Insufficient alkali was used. 


“Considerable work was done in the past,” writes an engineer in a re- 
port. The tense of his verb renders “in the past” wholly unnecessary... . 
“The presence of potassium iodide aids the solution of iodine,” writes a 
chemist. True enough, but “the presence of” adds nothing to the thought. 
One might argue, on sound grounds, that it was the nature of the po- 
tassium iodide that was effective rather than its mere presence. “Two 
different times” should not be used when “twice” will do. “I expect to 
travel to the moon by rocket ship in my lifetime,” announces an inventor 


in the public press, making it clear that he is planning no ectoplasmic 
excursion, 
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Why “bring the solution to a boil” in six words when one can “boil 
the solution” with three? “Polymerization data for the ten runs are as 
follows” is not as good as “polymerization data for the ten runs are...” 
In a ponderous manner one research man handed down this 17-word, 
weighty decision: “It is well to read them over with a view to examining 
them for sequence of ideas” when the ten-word “It is well to examine 
them for sequence of ideas” is entirely adequate. “The report stated that 
in the shipment there were nine distinct lots as follows” should certainly 


have appeared as “The report stated that the shipment contained nine 
distinct lots:”. 


PUNCTUATION 


In technical writing, as clsewhere, punctuation is employed to make 
the meaning clear and the reading easy. A few of the more uscful rules, 
with illustrations, follow. 


Period 


Periods are used at the ends of declarative sentences, with some abbre- 
viations, and to show the omission of words. Chemical and mathematical 
abbreviations and symbols are used without periods. Illustrations are: 


The surveys were completed in one month. 
Dr., Mass., 8 a.m, tan A, n x, and Mn. 


Comma 


Restrictive clauses are not set off by commas: The method that proved 
most convenient was employed. 

The comma is often employed before “and” in a series: Burets, gen- 
erators, and turbines were installed. 

Adverbs and adverbial phrases should be sect off by commas: The 
purpose of the investigation, namely, to establish optimum conditions, 
was clearly stated. 

Nonrestrictive clauses are set off by commas: The planimeter, which 
is casy to use, is an important instrument. 

A lengthy subordinate clause that precedes the main clause is fol- 
lowed by a comma: If the designs for the landing gear are complete in 
every respect, the work may be started. 


Semicolon 


Semicolons are used to divide the principal parts of a series in which 
commas are employed internally: The furnish included sulfite; soda 
pulp, for bulking; kraft, for strength; and clay, for opacity. 


92 THE TECHNICAL REPORT 


Semicolons separate the components of a compound sentence: Syn- 
chronous motors were specified throughout; belt drives were not men- 
tioned. 


Colon 


The colon may be used before a long question, as in the following 
illustration. “The use of the nomograph is illustrated as follows: What 
is the solubility of sulfur dioxide in water when the temperature is 24° 
C. and the total pressure is 1800 mm. of mercury?” 

The colon is also used before a series as in “China float balls have 
three distinctive features: (1) visual appeal, (2) low price, and (3) long 
life.” 

The colon appears in ratios and in statements of time: “The operating 
ratio was 7:9 at 8:30 a.m.” 


Exclamation Point and Question Mark 


The exclamation point rarely appears in technical writing; the ques- 
tion mark is employed in the usual manner. 


Hyphen 


Compound adjectives, verbs, and nouns employ the hyphen: oven-dry 
pulp, to heat-treat, one light-year. 


Dash 


The dash is used to indicate an abrupt change in thought: “.. .is often 
the part of the report that earns him the most praise—or the most 
blame.” Some report writers prefer to use two hyphens without surround- 
ing spaces--to prevent confusion. 


Apostrophe 


In technical writing, the apostrophe is used to form the possessive case 
and the plurals of symbols, figures, and letters: Four days’ work; the 
tan’s are tabulated; the 3’s; the x’s. 


Quotation Marks 


Double quotation marks are used to set off the main quotation: In 
Hisgraine’s paper he stated, “The cut-off is not always sharp.” In a later 
report there appeared, “In this connection Reynolds wrote, ‘The cut-off 


could not be controlled easily’; this observation was borne out by the 
present, experiments.” 
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Periods and commas always appear within the quotation marks; the 
colon, semicolon, and question mark are placed outside the quotation 
marks unless they are part of the quotation: These writers queried, “Why 
has there not been an improved method for determining tin in babbitt 
metal?” The procedures in current use are “the classic method of Victor 
Meyer,” the modified Illinois procedures, and the method described 
herein. 

Quotation marks are also uscd to set off new words, words used in a 
special sense, and those which cast doubt: The record mentioned “pop- 


corn” polymer. These “antiques” were made in Grand Rapids. 


Parentheses and Brackets 


When a complete sentence is placed in parentheses the period is placed 
before the second curve: (This plot is not reproduced here.) 

When only a part of a sentence is inclosed, the period is placed after 
the second curve: Baffles were installed in the proper positions (Figure 


4). 


Brackets are used in quotations to inclose words that are not those 


of the author: “.. 


. if the [Reynolds] number is less than 2200.” 


EXAMPLES 


In the material that follows, the entries in the column headed “Poor” 
are drawn from technical reports or published sources. They are cor- 


rected in the column headed “Better.” 


Poor 


In Table 2 we have gathered together 
all available analytical data which we 
have been able to obtain. 

Product was not dissolving satisfac- 
torily in one account, namely, at the 
Arrow Sanitorium. 

Complete data will be presented at 
this point. 

The work should be done at the 
present time. 

Meters 2 and 3 are in general good 
agreement between themselves through- 
out. 

Please complete this survey in as 
short a time as possible. 

A series of trials was made in which 
it was attempted to find.... 


Better 


All available analytical data appear 
in Table 2, 


The product did not dissolve satis- 
factorily at the Arrow Sanitorium. 


Complete data will be presented 
here, 
The work should be done now. 


Meters 2 and 3 agree well through- 
out. 


Please complete this survey as quick- 
ly as possible. 
A series of trials was made to find 
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His verse, built on themes of home 
and domesticity, began to appear soon 
after his marriage in a weekly column 
he wrote for this newspaper. 

He is the one sitting behind the pole 
with the mustache, 

An attempt was also made to chlori- 
nate kerosene using SbCl, as a cata- 
lyst. This proved to be a very poor 
catalyst. 

There is some interest in this, looking 
ahead to the time when we may have 
erystalline orthosilicate as a raw ma- 
terial, This indieates that its allcalinity 
might be within the range of accepta- 
bility. 

The vapor-phase atmospheric ` pres- 
sure air oxidation of propylene.... 


Materials were considered incom- 
patible if they caused precipitation to 
a degree that was greater than what 
could be called slight turbidity. 

Since the number of materials pos- 
sessing detergent properties is enor- 
mous, it was first necessary to eliminate 
from further consideration the more 
undesirable materials, The first attempt 
to screen out the desirable materials 
was done by eliminating all materials 
that were not commercially available. 

An article by W. E. Scheer appearing 
in Chemical Industries! gave a list of 
materials, 

In order to confirm laboratory resulta 
and also as an emergency measure a 
program of work was conducted at 
Camp Lee, Virginia, in order to de- 
termine the efficiency of three deter- 
gents. In view of the fact that .... 

».. could have been called on in a 
short period of time. 

It is evident that a water-hardness 
compound should be a fundamental 
part of the instrument or other means 
of compensation provided. 

For example in the Cleveland terri- 
tory, up until recently and possibly at 
the present time, two Super Sophto 


His verse, built on domestic themes, 
begun to appear, soon after his mar- 
riage, ina weekly column that he wrote 
for this newspaper. 

He is the one with the mustache 
who is sitting behind the pole. 

A trial showed that antimony tri- 
chloride was a very poor catalyst for 
the chlorination of kerosene. 


This process is of some interest þe- 
cause crystalline orthosilicate, which 
may be available as a raw material in 
the future, seems to have the required 
alkalinity. 


The vapor-phase oxidation of propy- 
lene with air at atmospheric pressure 
Materials were considered incom- 
patible if they caused precipitation in 
excess of slight turbidity. 


Since the number of materials that 
possess detergent properties is enor- 
mous, it was first necessary to eliminate 


all that were not commercially avail- 
able. 


Scheert gave a list of materials, 


t 


As an emergency measure and to 
confirm laboratory results, the investi- 
gators conducted work at Camp Lee, 
Virginia, to determine the efficiency of 
three detergents. Because.... 


.. . could have been visited quickly, 


Ii is evident that some means of 
compensating for water hardness should 
be provided as a fundamental part of 
the instrument. 

For example, two Super Sophto rep- 
resentatives have been maintaining 
contact with customers in the Cleve- 
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Poor 


representatives were operating, onc a 
sales representative and the other a 
service man constantly working that 
territory, repairing and servicing the 
dishwashing machines and generally 
maintaining customer contact. 

It was frankly explained by the sales 
representative assisting in the survey 
that the amount of territory they had 
to cover at the present time was too 
great to warrant making calls on these 
small accounts. 

No changes in the packages used for 
bulk Sophto have been made since 
1941 which would result in poorer pro- 
teetion of the products against hard- 
ening. 

The great majority of Fleur de Zanzi- 
bar manufactured has been CIE which 
originally obtained its name from Co- 
lonial Island Essence. This consists of 
a proportion of essences of bergamot 
and vanillin. For each 100 parts of CIE 
approximately 12 parts of cinnamylal is 
added and 2 parts ambergris. In addi- 
tion small amounts of dye are added to 
attain the desired color. 

When tested in the ORR specification 
recipe with EPC black, this low 
Mooney polymer gave a low modulus 
stock compared with X-285 with ten- 
siles much higher than X-285 and ap- 
proaching GR-S, elongation higher 
than GR-S, set much higher than 
GR-S, extrusion similar to X-285, and 
a slightly better quality index than 
GR-S. 


Better 
land territory. One is a salesman and 
the other is a service man who has 
been repairing and servicing the dish- 
washing machines. 


The salesman who assisted in the sur- 
vey explained frankly that the territory 
is too extensive to permit calling on 
these small accounts. 


No changes that would result in 
poorer protection of the products 
against hardening have been made in 
the packages used for bulk Sophto since 
1941, 

The major part of CIE (Colonial 
Island Essence) has its origin in the es- 
sences of bergamot and vanillin. For 
each 100 paris of CIE, approximately 
12 parts of cinnamylal and 2 parts of 
ambergris are added. Small amounts of 
dye are also employed to attain the 
desired color. 


Compared to X-285, this polymer 
when tested in accordance with the 
ORR specification recipe with EPC 
black, had a lower modulus, a much 
higher tensile strength (approaching 
that of GR-S), and a similar extrusion 
index. Compared to GR-S, this low 
Mooney polymer bad a higher elon- 
gation, a much higher percentage set, 
and a better quality index. 
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Chapter Six 


WRITING THE LITERATURE SUMMARY * 
B. H. WEIL 


Manager of Information Services, Ethyl Corporation Research 
and Engineering Department, Detroit, Michigan 


The scientific and technical literature has today become voluminous 
and diffuse. Its cffective uitlization, however, is becoming increasingly 
important to industry and science, and its:mastery has become a field of 
professional endeavor, Increasing attention is being given to devices— 
old and new—which aid in the translation of printed knowledge from 
source to prospective user. Punched cards, microfilms, microcards, and 
rapid scanners are becoming the order of the day, The literature re- 
searcher and the technical librarian are transforming an art into a 
science. 


DATA TRANSMISSION 


When these literature scientists, given a subject on which information 
is desired, have delved into the records of the past and have come up 
with the existing data, they still have the task of transmitting their 
findings to those who have need of the information. This can sometimes 
be effected by simple transfer of note cards, abstract forms, or punched 
cards--if only one or two people must use the information obtained, and 
if qualifying statements and detailed indexes are not required. More 
often, however, the results of a literature study must be transferred in 
a more systematized manner, for use by a number of persons. This re- 
quires careful selection of a method of reproduction--but it first requires 
the preparation of the material in the most suitable form. 

Several methods of data presentation are available to the literature 
worker, each with its particular advantages. Sometimes, a bibliography 
(indexed, or classified by subject) will suffice, where the reader, for one 
reason or another, wishes to follow ali leads back to the primary litera- 
ture. Where more information is desired, yet where equally close identi- 


* This chapter is based on a paper which was published in the Journal of Chem- 
ical Education, 28, 572-75 (1951) and which was presented before the Division of 
Chemical Literature of the American Chemical Society at the 119th national meet- 
ing in Boston, Mass,, April, 1951. Thanks are due the copyright owners for permis- 
sion to include this material in revised form. 
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fication of data with source is important, use may be made of the 
annotated bibliography or collection of abstracts; items in this, also, may 
be classified by subject, or arranged alphabetically by author, chron- 
ologically, etc., and then subject-indexed. The abstracts or annotations 
included give the user more precise information about the primary litera- 
ture, and aid him in selecting more accurately the references which may 
contain the desired data. 

Finally, the literature scientist may choose or be directed to prepare 
a literature summary--literature survey, literature study, literature re- 
view, or informational survey, as it is sometimes called. Actually, the 
literature summary differs little in general form from the technical re- 
port or paper on original research. To prepare a literature summary 
properly, however, the writer: (1) must be fully cognizant of the specific 
needs of those who requested the information--preferably from direct 
conferences; (2} must have (or attain) an understanding of at least 
the fundamentals of his subject and a more or less extensive background 
in the general field of his study; (3) must be able to locate the desired 
information, and to recognize its importance; (4) must be able to orient 
his findings from the viewpoint of the prospective readers; and (5) must 
be able to present his facts effectively. All this requires proper scientific 
training, knowledge of literature science, and writing ability, plus experi- 
ence in all phases of the work--which can be gained only from practice. 


HANDLING OF DATA 


Preparation of a litcrature summary requires quite a different ap- 
proach from the compilation of a bibliography. The data located must 
be analyzed by the writer, not just classified for later consideration by 
the user. Original references must usually be scanned, in much the same 
manner as the ultimate reader would do it were he making the study 
himself. 

Prior to the actual writing of the literature summary--as soon as the 
writer has oriented himself adequately with respect to the subject to 
be summarized--an outlime must be prepared by which material located 
may be classified and cross-classified for eventual summarization. This 
is an important step, for without it--unless the data located are scanty-- 
the writer will have no logical way of handling what he has found. 
Changes in the outline can and probably will have to be made during 
the course of the actual writing, but they can be handled efficiently if 


the data have been classified; otherwise, confusion occurs, and important 
facts may be lost. 
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Outlines are obviously susceptible to considerable variation, but in 
general a literature summary includes: (1) a digest or abstract of con- 
tents; (2) an introduction (which defines the scope of the summary and 
presents the background material); (3) a description of equipment (if 
the summary is on a process), physical data (if on a material), or 
theory; (4) a description of operations, syntheses, reactions, ete., depend- 
ing on the subject of the summary; (5) a discussion of the significance 
of the information presented; (6) where desirable, a section containing 
recommendations; and (7) a bibliography. 

Actual classification may be effected in any of several ways. If the 
writer has accumulated a file of photocopies, tear sheets, cte., of the pri- 
mary literature--by no means an extravagant method unless carried to 
absurdity--or if he has acquired a card or note file which contains all 
of the data that he intends to include in his summary, he may proceed 
to arrange these in some logical order (perhaps in alphabetical order by 
authors, as they might appear in the summary’s bibliography), number 
them, and then write the appropriate numbers under the various seetions 
of his outline. 

Alternatively, data sheets may be prepared for each section of the 
outline and the pertinent information then actually written thereon (with 
identification of source) for later regrouping and summarization. If 
punched cards are used to record the data collected in the course of the 
initial search and are coded in accordance with the outline, they need 
only be numbered to correspond with the bibliography, since the cards 
pertaining to each phase of the subject can then be sorted out as re~ 
quired. 

Prior to and during summarization, cach bit of pertinent information 
must be analyzed impartially and objectively. Where the data located 
differ (as in the case, for example, of physical data), three roads lie 
open: (1) reporting all the data, regardless of conflicts; (2) averaging, 
under certain circumstances; or (3) selectively reporting only part, on 
the basis of known or apparent validity. He who chooses the last-men- 
tioned path must do so only if he is an authority on the subject or has 
obtained expert advice; even, then, he will do well to cite conflicting data 
at least by reference to source. 


WRITING THE SUMMARY 


When all this has been done, the literature summarizer is ready to 
write his review. He is now in a position similar to that of the laboratory 
scientist who has completed his experimentation and has made his initial 
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correlations. Both must then present their information in the manner 
best suited to serve the purposes of their studies. Usually, this means 
the expository writing of a report or paper; in the case of the literature 
summary, it can even be a book, 

Style and content must be carefully slanted to the audience and in 
accordance with the purpose involved, as must length. Differences ob- 
viously exist between the technical or scientific literature summary, the 
technical-economic literature summary, the “popularized” or interpretive 
literature summary, the patent summary, the abstract-summary, and the 
current literature summary (of any of the preceding types). 


The Technical Summary 


In writing the technical literature summary, the author proceeds ex- 
actly in the same manner as if he were writing any other technical paper 
or report. Keeping his audience in mind, he summarizes his data with 
attention to accuracy, clarity, brevity, consistency, and interest. When 
using technical terms and symbols, he defines all those which can be 
variously interpreted, often preparing a glossary. If he uses abbrevia~ 
tions, he does so consistently and in accordance with accepted practice, 
usually introducing uncommon abbreviations in parentheses after the 
full terms where they first appear. 

Since the literature scientist knows that the data he is summarizing 
must, be used by others, and be understandable to them, he is careful to 


Alkali-promoted iron-copper catalysts were used 
by Fischer and Tropsch in many of their early ex- 
periments.2°* However, they found these catalysts 
to be markedly inferior to cobalt or nickel catalysts, 
both in product yield and length of life.1% The use 
of alkali, besides increasing the yield of primary prod- 
uct, is said to aid in the production of solid paraffin 
wax. Copper may be added to precipitated or impreg- 
nated iron catalysts to facilitate the reduction step 
in their preparation and to favor adsorption of the 
alkali salt.184. 195 By using less copper in the catalyst, 
one pair of investigators!®® claimed to have obtained 
improved results, although others®!5 found little dif- 
ference in the activities of catalysts with iron-copper 
ratios of 1:2, 1:1, 3:1, and 5:1. The latter observed 


Figure 6.1. Excerpt from a technical summary. 
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introduce his subject fully and to provide background facts and theories 
--without, however, “writing down” to his audience. Just as in the re- 
porting of a laboratory study, the writer, wherever possible, presents his 
data in tabular form, and the relations between variables and the cor- 
relation of results in the form of graphs or formulas. 

As mentioned, the actual writing usually follows the path of the pre- 
pared outline. 

A bibliography is an essential part of any scientific or technical sum- 
mary. The literature summarizer is not the primary source for the data 
he presents, and the users of these data will frequently desire to review 
the original references for answers to additional questions, or to resolve 
conflicts which the summarizer did not take upon himself to decide, An 
excerpt from a typical summary is shown in Figure 6.1. 


The Technical-Economic Summary 


The technical-economic literature summary has all of the prerequisites 
of the technical summary plus the slant of economic interpretation. In 
it, the summarizer presents his facts as background for conclusions, ac- 
curately and objectively, and with full documentation as to source. 

Care should be taken to avoid “special pleading” which disregards 
evidence. However, the experienced summarizer can render a great serv- 
ice by filling in gaps from his own knowledge and by interpreting exist- 
ing facts. This may be noted in Figure 6.2. 


most active in this field. Published production figures 
are confusing, because of the seemingly interchange- 
able use of 100 percent active and 40 percent active 
bases, but it would seem that the company’s 1947 
capacity (100 percent basis) was in excess of 36- 
million pounds," a figure which checks with a 100- 
million pound rate (presumably 40 percent active 
material) reported later in the year. This same 


Figure 6.2. Excerpt from a technical-economie summary. 


The “Popularized” Summary 

The “popularized” or interpretive literature summary differs in scope 
from the technical-economic summary; it presents the summarizer's con- 
clusions with little statement of actual data--and that only in terms 
which the nontechnical reader can understand. In the interpretive litera- 
ture summary, the writer presents the background of the subject, the 
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reason for the study, and the meaning of the information located. Since 
such summaries often find their way into technical hands for further 
study and recommendations, the writer must--as always--be objective 
and accurate, and should document his statements or at least prepare 
a list of selected references. 


The Patent Summary 


Summaries of the information contained in patents differ little from 
other technical literature summaries, except that the reviewer of patents 
must exercise unusual precautions to distinguish between legal verbosity 
and actual hard facts, and to differentiate clearly between closely re- 
lated patents. Further, he must consider certain patents from the stand- 
points of validity, priority, infringement, etc. Except for their legal 
connotations and involved verbiage, patents may be considered as tech- 
nical documents, and their data can be so summarized, 


The Abstract-Summary 


This is a hybrid form of both the annotated bibliography and litera- 
ture summary, intended for some of the purposes of both. The final 
report contains abstracts of the pertinent literature references, arranged 
in some logical order, and numbered. Instead of preparing a detailed sub- 
ject index, however, the literature worker presents the salient facts con- 
tained in these abstracts in summary form, with numerical reference to 
the specific abstracts that relate to each phase, as shown in Figure 6.3. 


Hall and Nash(8) used’ aluminum, 
magnesium, or zinc, along with AlCl, to 
suppress cracking side reactions. Hessels, 
van Krevelan, and Waterman(86) report 
the synthesis of high V.I. lubricants from 
ethylene, using AICI, below 100°C. in the 
presence of nickel or nickel alloys. Other 
references to the polymerization of ethy- 
lene include (247), (278), (288), and 
(539), 


Figure 6.3. Excerpt from an abstract-summary, 
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Users of an abstraet-summary may thus quickly gain an over-all 
understanding of the subjeet in question by reading only the summary 
part, or they may obtain further information from the appended ab- 
stracts. Naturally, the summary must follow a logical outline or else the 
reader who is looking for specific information will be unable to obtain 
it as reaclily as he would from a “simple” well-indexed search. 


The Current-Literature Summary 


Most of what has been discussed prior to this point has been concerned 
with summaries of broad segments of the literature--information usually 
obtained by searching the prior literature (at least for the last several 
years) on the subject in question. The summaries so prepared are as up 
to date as the writer can make them, and often serve to guide quick de- 
cisions, but they are not deliberately “newsy.” 

In recent years, increased attention has been given to tle periodically 
prepared current-literature summary, desigued to keep the workers in a 
given field or industry abreast of the happenings which concern them, 
and to help executives to make decisions on an informed basis., In this 
category are the annual or semiannual reviews published by technical 
and trade journals. More to the point, however, are the monthly, bi- 
weekly, or even weekly summaries which at least a few groups are cur- 
rently preparing. 

The current-literature summary differs from the current abstract bul- 
letin in the same manner that a “summary” differs from an “annotated 
bibliography.” The current abstract bulletin presents its information item 
by item, with detailed identification of source and rarely:with any men- 
tion of conflicts even between contiguous abstracts. The current-informa- 
tion summary, on the other hand, is prepared in semi-narrative fashion, 
and, even where it is strictly factual and deliberately noninterpretive, 
conflicts of “facts” from source to source are made to stand out clearly. 

In preparing a current-literature summary, the literature scientist 
must naturally have a broad understanding of his field or industry; 
otherwise, he will omit items by failing to note correlations. He must 
scan his selected sources--journals, newspapers, bulletins, ete.--swiftly 
yet thoroughly, and must organize his findings carefully--again by use 
of a prepared outline. 

During the survey period, notes, clippings, etc., are usually classified 
as located and are sorted in accordance with their classifications. At pre- 
determined intervals, a summary is then prepared, section by section, of 
the information obtained since the previous summary was written. 

In writing his summary, the reviewer attempts to present an organized 
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over-all picture of discoveries, statistics, statements, and events, with 
careful documentation as to source, either by abbreviated references fol- 
lowing the item or sentence or by numbered references to a bibliography. 
Frequently, items on a given phase will not be directly related; here, the 
summary unavoidably resembles a sequence of abstracts. However, 
where several items interrelate to present information on a single aspect, 
true summarization must be used. 

While the writer of a current-literature summary generally attempts 
to present his facts in an absolute minimum of words, he usually also 
strives to summarize his findings in a readable faghion, often without 
the use of any but scientific abbreviations. Some writers employ a stac- 
cato style, with emphasis (by underlining, etc.) on salient points. Others, 
however, use continuous sentences and paragraphs, even employing, on 
occasion, quoted selections from the original authors’ wordings, with ap- 
propriate deletions in order to accomplish the necessary brevity. Some 
of this is evident in Figure 6.4, 


Attention to the use of synthetic fibers in rug manufacture continued un- 
abated during June, James Lees and Sons Company, a carpet manufacturer, 
announced that it will shortly introduce two new carpets made entirely from 
synthetic fiber, a cellulose acetate rayon yarn called Estron produced by 
Tennessee Eastman, (WSJ, 5-23-50, p. 1) The Celanese Corp, reports 
that it "has developed two synthetic fibers ‘equal to or better! than carpet- 
grade wool." Harold Blancke, president of the company, "predicted chemi- 
cal fibers will capture an important share of the domestic floor covering 
market which consumes 200, 000, 000 pounds of wool yearly, Leading carpet 
makers are now showing summer lines blended from the new synthetics," 
(WSJ, 6-22-50, p. 1; 6-9-50, p. 1; 6-13-50, p. 15) "Pressure behind the 
trend; the cost factor, With carpet wool at about $1,00 a pound, substitution 
with rayon offers good profit opportunities, The rayon to be used (by some) 
ia a l5-denier, duil crimped viscose rayon staple, according to American 
Viscose Corp, Laboratory test results on the 50-50 wool-rayon product show 
wearing qualities equal to those of an all-wool carpet," (C&EN, 6-12-50, 
p. 1984) 


Figure 64. Excerpt from a current-literature summary, 


Although a given item may be publicized in several journals, its 
salient facts must be cited only once—which means that the writer must 
check items carefully to avoid such duplication. Similar but not identical 
papers are scanned only for incremental information, and only this is 
reported. In order to attain reasonable brevity, repetition of information 
on new theories, processes, products, or plants is held to a minimum—not 
an easy task since organizations are all too prone (understandably) to 
issue “progress reports.” 

Concerning new plants, for example, rumors of plans may appear in 
print; company announcements may be publicized; the choice of a con- 


WRITING THE LITERARY SUMMARY 107 


tractor may receive attention; later reports may deal with completion 
schedules and trial runs; and articles may appear which describe the 
plant in operation. From this welter of facts, the writer of a current- 
information summary must select the pertinent data and report them 
only once—in incremental fashion, if need be, and with regard to changes 
in plans, but with precautions against simple repetition. 

Depending on the purpose of his summary, the writer may be strictly 
factual, deliberately refusing to comment about conflicting tacts or opin- 
ions but reporting all viewpoints (with documentation to authority and 
to source), or he may be interpretive as well. This is a matter to be 
decided for each summary; however, the writer must be a real expert if 
he takes it upon himself to choose sides in published arguments. More- 
over, he must be careful not to overemphasize the phases of a subject 
which happen to be of personal interest to him. 

If his task is well done, the current-literature sumtmarizer renders an 
important service, for he adds to knowledge through the synergistic effect 
of bringing related information into alignment. Moreover, his objective 
pulling together of related facts often serves to catalyze further thinking 
on the part of the reader, who—lacking adequate time to read all of the 
necessary publications—may miss certain items and fail to connect 
others, Just as in the case of the preparation of other types of summaries, 
the work of one or two literature scientists can here be substituted effec- 
tively for the less organized, unhappy, wasteful, and incomplete efforts 
of many to keep abreast of their fields. 

The literature summary—be it journal review, bulletin, book, or com- 
pany internal report~-represents the apex of achievement for the litera- 
ture scientist. In its preparation he calls into play all his skills as a 
literature searcher; his powers of selection, differentiation, and correla- 
tion; his ability to write effectively; and his discernment as to the 
purpose of his study and the needs of the potential users. Information 
searching can and will be increasingly mechanized, but the end product— 
the information obtained—will always require informed interpretation 
and summation. 


ABOUT THE AUTHOR 


B. A. Jones is Staff Assistant in the Information Services 
Group of Ethyl Corporation’s Research and Engineering De- 
partment in Detroit. He received his higher education at the 
College of Technology in Manchester, England, and the Uni- 
versity of Pittsburgh, where he received his B.S. in Electrical 
Engineering in 1930. He has worked for the Mellon Institute 
(1927-1930), Imperial Oil Company (1930-1931), Firestone 
Tire and Rubber Company (1931-1941), and since 1941 for 
the Ethyl Corporation, where since 1947 he has headed and 
served in groups conducting work on various phases of docu- 
mentation and related graphic arts. He is the SAE repre- 
sentative on the Subcommittee on Slides and Illustrations for 
Publication of the American Standards Association. 


Chapter Seven 


THE ORAL REPORT, ITS PREPARATION 
AND PRESENTATION 


B. A. JONES 
Staff Asistant, Information Services Group, Ethyl Corporation 


Research and Engineering Department, Detroit, Michigan 


In both industry and Government, the oral report occupies an im- 
portant place in the communication of knowledge and in obtaining 
approval for work programs and the acquisition of funds to support 
them. Indeed, the oral report often is more important in these matters 
than the written report. Although formal approval of an extensive pro- 
gram may come only after careful consideration of a comprehensive, 
written document, a preliminary oral presentation of the proposal may 
actually have the greater influence on the ultimate decision. 

There is good reason for the relatively greater importance of the oral 
report. Written words are symbols for ideas, but the understanding of 
words and the interpretation of the ideas they express rest with the 
reader, even though the words are assembled proficiently in the most 
lucid manner. There is no immediate opportunity for the reader to confer 
with the writer over any matter of doubtful understanding, Even though 
there are no obscurities in the writing, the words stand alone as cold 
symbols, lacking the human appeal that can come from the face-to-face 
delivery of an oral report. On the other hand, the spoken word enables 
the speaker to draw closer, mentally, to the listener. To the lucidity and 
logic of the words themselves can be added the sincerity and enthusiasm 
of the speaker. Misunderstandings can be cleared out of the way as they 
arise. From the oral presentation can come an immediate meeting of 
minds. To achieve a similar result by the written report exclusively 
might require weeks of cogitation by the reader and numerous exchanges 
of correspondence between reader and writer. 

It is perhaps just as important from the reporter’s viewpoint for the 
recipient to develop an enthusiasm for the subject being reported as it is 
for him to give formal approval. For approval without enthusiasm can 
dampen the ardor of the person presenting the report. The oral route for 
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the communication of ideas opens up far greater possibilities for the 
originator of the report to determine whether the recipient is generating 
such enthusiasm. If enthusiasm is lacking, he can perhaps learn the 
reasons more completely, and certainly more quickly, face to face, and 
then realistically consider the reasons and try to eradicate them. By the 
written route, he might obtain the formal approval without ever realizing 
that it was only luke warm until months afterwards; by that time he 
may have followed inappropriate routes of work. 


SPECIFIC USES OF THE ORAL REPORT 


Reports Presented to Associates, Including Immediate Supervisors 


Perhaps the simplest use of the oral report is for the communication 
of ideas within a group made up of people functionally associated in 
their work, Examples of such groups are committees, boards, and super- 
visors meeting with their superiors. In groups such as these, the par- 
ticipants may be of the same level of authority, or the group may contain 
a chairman, leader, or manager to whom the other participants report 
functionally. In either of these two types of groups, the relationships of 
all participants are close, and for this reason the oral reports presented 
are usually relatively informal. A pronounced spirit of give-and-take is 
usually evident. A free exchange of ideas takes place, There is no marked 
feeling of tension, and decisions, when made, come about largely by 
group action that follows logically and often quite obviously from the 
information presented. 

Oral reports at this level are often in the nature of bringing everyone 
up to date on the latest progress, passing information up or down the 
line of authority, or reviewing various aspects of a problem, so as to 
arrive at a policy decision more or less by the process of democratic vote. 
The presentation of an oral report for such purposes rarely requires a 
great amount of preparation. The information delivered can usually be 
assembled quickly from notebooks or previously written reports, or may 
be evoked on the spot from the experience of the speaker. Even so, the 
importance of such presentations should not be minimized, either from 
the viewpoint of the group trying to arrive at a proper decision, or from 
that of the speaker trying to establish a reputation for clear thinking, 
sound judgment, and convincing speech. Accordingly, anyone called upon 
to make an oral report even at this relatively basic level should do his 
utmost to make a sound and convincing presentation. The principles and 
practices of oral delivery discussed in the succeeding sections of this 
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chapter may be applied here to good advantage, even if the presentation 
is limited in length and scope. 


Reports Presented to Groups of Equivalent Authority 


A second and more involved use of the oral report is for the exchange 
of information between two groups of relatively equal authority. Exam- 
ples of such groups are meetings comprised of representatives from, say, 
two entirely separate departments of a company between which a func- 
tional relationship exists in one specific area. For example, representa- 
tives of the personnel department of a company might meet with 
representatives of the engineering department for the discussion of a 
new retirement plan; or the advertising department might meet with the 
research department for the purpose of clarification of the procedures to 
be followed in releasing information on new products. 

Because the representatives of the two groups involved enjoy an 
equivalence of authority, decisions are usually made either by assent 
where there is an obvious agreement of thought, or by democratic vote 
where there is disagreement on some minor point. If there is a major 
cleavage between the two groups, the meeting may be incapable of 
resolving a problem, and, as a result, the issue may have to be referred 
to a higher authority. Because of the possibility of a stalemate, there- 
fore, the presentation of an oral report at such a meeting can be of 
major significance. Not only is it important that the oral report be 
properly prepared and presented, but the group going into a meeting such 
as this, hoping for the achievement of some agreement from the other 
group, must be initially aware of the role it must play. Those involved 
must realize in advance that disagreements might develop. They must 
know just what the meeting is intended to do, and what possible ramifi- 
cations might be brought up either unintentionally or by a plan conceived 
by the other group. 

A meeting of this type can develop into a war of words, with opposing 
factions equally matched. Accordingly, the preparation of oral reports 
for such a meeting may often require a considerable amount of careful 
planning of the widest scope. Perhaps the most important aspect of the 
presentation will be the introduction, the setting of the stage. The oppo- 
site group may go into the meeting relatively unprepared, but with an 
initially hostile viewpoint, ready to discredit the other side on the slight- 
est pretext. For this reason, the first man to speak may either assure 
success or wreck the program, Obviously, a meeting so potentially ripe 
for widely divergent results requires some sound preliminary steering. 
This can be accomplished in advance by a thorough job of thinking- 
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through the problems, by the marshalling of all the relevant facts, and 
by a judicious presentation of selected material. These subjects will be 
discussed fully in later sections of this chapter. 

Customer Conferences. Another example of a meeting between groups 
of relatively equal authority is afforded by the conference held between 
representatives of a company and those of a customer or potential client. 
Oral reports play a major part in meetings of this type. Reduced to their 
essence, oral reports used in this area are simply sales programs. They 
are the presentation of facts from which the listener draws a conclusion 
and, often, ultimately makes a decision or carries out some action. 
Although no decision may be reached at the meeting, and although the 
listeners may not even indicate their ultimate course of action, the oral 
reports presented at such a mecting may be so influential in the forming 
of decisions that the course of events for months or years to come may 
hinge upon the soundness of the program presented and upon the quality 
of its presentation. 

Clearly, the success of the oral report in this area rests largely on the 
effort expended in its formulation and presentation. No great amount of 
intuition is required to determine in what direction the discussion will 
proceed. The group presenting the information is usually in full control, 
setting the course, deciding the subjects to be discussed, choosing where 
the emphasis should be placed, and setting up the schedule to be followed. 
Success or failure here is usually the responsibility of the group arranging 
the program and of the persons presenting the individual reports. 


Presentations to Management 


The third and perhaps the most difficult and important use of the oral 
report is the presentation to management of a new program or of a 
request for the budgeting of funds. It is for this purpose that the oral 
report has been developed to the highest degree. This use encompasses 
some of the characteristics embodied in the other types of use previously 
discussed. Elements of give-and-take discussion are present, for a free 
exchange of ideas often occurs. Decisions may be arrived at by vote, 
either formally taken or by obvious assent. On the other hand, the 
ultimate decision may be postponed or not revealed. 

A certain amount of prior intuition or judgment about the manage- 
ment’s likely viewpoints may be of inestimable value during the prep- 
aration of the program. Anticipation of hostility to the program, wholly 
or only partially, will aid in the assembly of the proper material for the 
presentation. The ultimate approval or disapproval of the program may 
determine the future course of action for long periods ahead, Because 
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of this, the actual initiation of a new program or the continuation of an 
existing one can be fostered or killed by the quality and completeness of 
the oral presentation. 

Because of the importance of the oral reports used in this area, elab- 
orate preparations are often made. Planning may actually be a con- 
tinuing activity, as information is collected, as viewpoints are developed, 
and as modifications are made in the material to be presented. Even 
here, however, the final programming may still require a major effort, 
with the work divided among a number of participants or even groups. 
The presentation itself may be carefully staged, may be comprised of 
several parts, and may be executed with all the proficiency available. 
Elaborate physical supporting material may be utilized, working models 
may be exlibited, demonstrations may be carried out, Inspection trips 
arranged, and visual aids may be used liberally. The oral report in such 
circumstances could be considered as only the spoken part of the entire 
program, the “script,” or it could be defined as the over-all presentation. 
In this chapter the supporting exhibits will be indicated, but because of 
the variety and potential complexity of such exhibits they will not he 
discussed at length. The reader should appreciate, however, that in this 
general area of use the oral report can develop into an unusually elab- 
orate affair, replete with supporting deviees whose costs may be limited 
only by the end in view. 


VALUE OF THE ORAL REPORT TO THE INDIVIDUAL 


Considering the oral report from the aspect of its effect upon the 
immediate and long-range success of the individual presenting it, it is 
almost axiomatic to say that oral-report delivery has an important bear- 
ing on the appraisal of a speaker by his listeners. When any oral report 
is being presented, the speaker is, in a sense, on trial before his peers. 
There can be no confusing of issues, no fast talking, no smart tricks, no 
high-pressure selling. Management generally requires that the oral report 
displays honesty and logical thinking, an awareness of economic factors, 
presentation of all the significant information, sound judgment, under- 
standing of long-range planning, and an underlying appreciation of 
hard-headed business procedure. It might even be said that the delivery 
of oral reports to management shows up the person presenting the report 
in such a strong light that his day-by-day progress or retrogression, as 
well as the success or failure of his immediate objectives are determined 
by the over-all quality of his presentations. While his progress also rests 
upon the quality of his written reports, there are usually so many more 
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opportunities for oral presentations that their over-all effect is more 
significant in the appraisal of a person’s ability and performance. 

With an appreciation, therefore, of the importance of oral reports in 
accomplishing immediate goals and of their general bearing upon in- 
dividual success, the serious reader from industry or Government will 
uot overlook any opportunity to improve his knowledge of oral report 
preparation and delivery, nor turn aside from an opportunity to present 
an oral report whenever one arises, 


COMPARISONS OF ORAL WITH WRITTEN REPORTS 


The typical formal, written report is sufficiently comprehensive that 
it can stand alone, without additional amplification or clarification. It is 
a synthesis of ideas, coherently integrated into a whole, complete enough 
for independent existence, and clear enough for full understanding by 
anyone .sufficiently grounded in the subject reported. Because it must 
always prove its own validity in words alone, it tends to be ponderous, 
and for this reason the reader may often not assimilate it at one sitting. 
He may read it in several stages, and may refer back to it on many future 
occasions for specific information, or for refreshment of memory. Per- 
haps its two greatest values are its permanence and its ready availability 
for reference over the years. 

On the other hand, the oral report is usually presented once, and its 
only effect is an immediate effect. If it fails to get the information across 
on the first delivery, its failure is virtually a permanent one, although 
minor points can be cleared up by the question-and-answer method 
during or immediately after the delivery. Because the human being 
appears to have a limit of effective listening endurance of about one hour, 
the oral report must get its point across in that amount of time, at the 
maximum, If the subject is so complex that additional time is required, 
it must be earefully broken down into subordinate topics, whose presenta- 
tion must be preceded by appropriate recess periods for physical and 
mental recreation or rest. Because of these limitations, the oral report is 
usually shorter than the corresponding written report. 

While economy of expression is desirable in a written report, it is 
imperative in an oral report if this limitation of time is to be observed. 
In the written report, a complete and thorough elucidation of an idea 
may demand a long development in words, even when the writer does 
observe economy of expression. But no such indulgence can be allowed 
the speaker when he delivers an oral report. His subject must be pre- 
sented expeditiously, whether simple or abstruse, and his ideas must be 
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put across in such a way that the listener follows the argument and 
accepts the indicated conclusions, preferably on the first run. 

Two principles come inte play in the achievement of this requirement. 
First, the scope of the subject must be limited to its essence. There ean 
be no elaboration of detail, no unnecessary repetition, no needless expan- 
sion, Second, the speaker must use his own basic sincerity of expression 
to convince the listener of the authenticity of his facts. Indeed, the ulti- 
mate success of an oral report may rest largely upon the ability of the 
speaker to convince the listeners that he is a man of integrity and that 
his expressed ideas are honest and well-founded. Even though his con- 
clusions are not automatically and immediately shared by the listeners, 
his sincerity of approach to the conclusions must be above question. 

This second principle is obviously one that leans heavily upon the 
speaker's personality. While the written word may hide an unpleasant 
personality and thus in no way influence the reader, the spoken word is 
only as effective as the listener’s acceptance of the speaker's integrity of 
oral expression. A complete discussion of this important factor in oral 
presentation of reports is beyond the scope of this ehapter, but some 
important characteristics of speech presentation will be touched upon 
in the section on Delivery. 

In regard to the matter of clarity of meaning, it is agreed by all that 
the written report must be crystal clear. The oral report must be no less 
clear, In addition, the oral report must generally be presented in language 
that is simpler, because that is one of the characteristics of spoken com- 
munication. It is most desirable to avoid giving the impression that an 
oral report is simply a formally written report that is being read aloud. 

There is another characteristic of the oral report that gives it a distinct 
advantage over its written counterpart, and that is the opportunity it 
affords for two-way communication between reporter and recipient. This 
is the characteristic that makes the oral report basically more rapid in 
the transfer of information, for it gives the reporter a chance to clear up 
misunderstandings as they arise. 


PREPARATION OF MATERIAL 


Prior to the planning of the actual presentation of an oral report, the 
writer should decide on its exact purpose. Without this decision, obvi- 
ously, the reporter himself will become confused, and the direction of 
his presentation may be wrong. There is no better way to define the 
purpose than to write it down and then to have some colleagues or a 
superior review it. This step of defining the purpose may sometimes be 
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done for the reporter by his superior, who assigns to the reporter a 
specific job to be done. Even when this is done, however, the man who 
is to do the reporting should agree fully with the purpose of the assign- 
ment, and if he does not, he should arrive at an agreement through 
mutual discussion and change. 

The next step, and perhaps one of the most important in the whole 
job of oral reporting, is to limit the scope of the report so that the pur- 
pose can be practically achieved. It is dangerous to attempt such a 
comprehensive treatment that the listeners will lose interest or become 
tired because of the length of the presentation. Limiting the scope may 
entail two steps: (1) setting down all the possible items to be covered, 
then (2) picking out the one or two that are essential to achieve the 
purpose. 

Finally, the factual material must be assembled. This may require 
that data be obtained, either experimentally or by a search of the liter- 
ature. In the case of requests for funds, it may involve the assembly of 
financial statistics. For a report to a committee, it may require the 
accumulation of production figures, the collection of information on the 
results achieved from a new project, or the acquisition of facts from 
another organization, This step of collecting material should preferably 
take place long before the presentation of the report. 

If the report assigninent is made with little time for preparation, the 
definition of purpose, assembly of facts, and the actual planning of the 
method of presentation (discussed in the next section) will have to be 
squeezed into one operation. In industry, today, it is not unusual for 
oral-report assignments to be received on short notice, and the degree of 
success achieved in such cases may be determined partially by the extent 
to which background information is already on hand. For this reason, it 
is highly desirable for persons in industry who are likely to be called 
upon io make periodic oral reports to their superiors or to committees to 
accumulate data, statistics, and relevant facts, and to have these at their 
finger tips for emergency use at oral-report time. 


PLANNING THE PRESENTATION 


With the purpose clearly in mind and agreed upon by appropriate col- 
leagues or superiors; with the seope of the report limited to a practicable, 
achievable goal; and with factual data collected, the job of oral reporting 
now becomes one of deciding how to make the presentation. If the 
reporter has been told to appear at a certain time and place to make a 
report, he usually has little control over these details. However, if the 
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time and place seem wholly inappropriate, considering the subject to be 
covered and the way in which it is to be presented, the reporter should 
certainly make an attempt to have modifications made to better serve 
his ends. Similarly, even though the reporter alone may have received 
a direct assignment to make a report, he should not hesitate to enlist the 
support of others if their participation is logical and will result in a 
superior presentation. 

Assuming that there have been no prior assignments as to time, place, 
and personnel to make the report, these aspects should be worked out 
early in the planning stage. The advantage of so doing is that the man 
selected to present the report will work more thoroughly and purpose- 
fully if he has a deadline to meet. The experience of hundreds of people— 
whether writing a report or giving an oral report—is that they get the 
job done best when they have a definite time schedule to follow. Thus, 
even after setting the date and time of the meeting, it is still desirable 
to work out a schedule for the intervening steps. 

Just as a written report is executed most efficiently when it is built 
around a solid, agreed-upon outline, so also the oral report must have a 
framework if it is to proceed in a clear, straightforward manner from a 
stated problem, through a factually supported development, to a logical 
conclusion. The outline for an oral report should almost certainly be 
written down even though it never appears while the presentation is 
being made. The degree to which the written outline should be developed 
will of course depend upon the complexity of the subject to be covered. 
Tf an oral report is to consist of only a two-minute discussion, the outline 
may consist of only three points jotted down on a slip of paper. Further- 
more, the degree to which a person is familiar with his subject will deter- 
mine the effort justifiable for development of the outline. 

Whether the reporter writes an outline in complete fashion or only 
briefly highlights it, the oral reporter must have this outline firmly in 
mind. Because this requirement is basic to the success of an oral deliv- 
ery, the outline should hang together in a natural, logical way. The 
proper arrangement of a report that is a simple recounting of progress 
might be chronological. For presenting information on a new product it 
might consist of the historical origin of the idea, the laboratory develap- 
ment, go on to the characteristics of the product, then discuss the market 
potential, and finally present the manufacturing plans and the promo- 
tional requirements for success. 

For an oral report on a budget request for funds, a much more elab- 
orate and detailed plan may have to be worked out. Such an oral report 
is simply a specific case of the general type of presenting information for 
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the purpose of obtaining approval for a proposal, or for achieving some 
action. It represents the use of the oral report in its most highly developed 
form. 

Whenever an attempt is made to convince others to such an extent 
that they willingly perform an action (such as authorize the expenditure 
of funds), there is a psychological problem to be considered. Should the 
listener be told specifically in the beginning what he is going to be asked 
to do after he has heard the evidence, or should he first hear the evidence 
and through it be led to the same final conclusion to which the reporter 
himself was led by his own investigation? Those responsible for planning 
the oral presentation must answer this question on the basis of what is 
the best approach for the specific case. 

In general, however, technical people have been educated to arrive at 
a conclusion after learning the facts. On this basis it seems appropriate 
for an oral report to follow the inductive reasoning path, but perhaps 
with one modification, that the listener should be initially informed of 
the general goal to which he will be led by the logical explanation of 
the facts. Thus in an oral presentation of a request for funds, the lis- 
teners will initially be told that the general purpose of the report is a 
request for authorization of the expenditure of an unstated amount of 
money. Following that, the facts will be presented that show the justifi- 
cation for the specific amounts to be requested. Finally, the facts will 
be reviewed and the final conclusion arrived at, or the several specific 
amounts added up to arrive at the requested total. Approached in this 
manner, the listener is not as likely to be put in a defensive mood in the 
beginning. He will learn in a general way what he may be expected to do, 
but he will not be asked to do it until after he has been shown the 
reasons. 

Another aspect of the oral report to be considered during the planning 
is the level of the presentation. Clearly, the planner will have to know 
his audience well in order to be able to pitch his presentation at a level 
that will not be so high that the listeners do not understand the report, 
nor so low that the listeners become bored or, worse, insulted by the 
elementary treatment. This aspect of report planning is principally one 
of terminology and semantics. It may be difficult to resolve if the 
audience is of mixed level. In this case, one possible solution is to single 
out the person most likely to carry the greatest weight in the formulation 
of the decision requested, and to pitch the report at his level. If more 
than one person will have the burden of the decision and they are of 
different levels of comprehension, the best approach may be to start as 
though addressing the person having the lowest level of knowledge, care- 
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fully defining terms thoroughly as the report progresses, but gradually 
drawing away from this elementary approach until at the end the level 
is pitched at the person having the greatest understanding of the problem. 

Finally, the planning stage will invelve the choice of supporting 
materials such as demonstrations, working models, visual and oral aids, 
printed sheets to be issued at strategic points, or even inspection trips. 
It is in this general arca that a wide range of latitude exists, The shorter 
and more simple the oral report, the less spectacular will be the sup- 
porting aids, At the other extreme, however, the more difficult the sub- 
ject to be discussed, the longer the presentation, and the more important 
the end result desired, the more claborate will be the aids used. 

No matter to what degree the supporting aids are adopted, however, 
certain well-established principles will always apply. Most essential of 
all is the characteristic of clarity. No aid should ever be used unless it 
contributes considerably to an understanding of the subject. For this 
reason the planner of an oral report may be requirecl to expend real 
effort in working out the physical development of the aids. Obviously, 
if demonstrations or working models are utilized, adequate time and 
funds must be available to construct them and to test them in advance, 
in order to be certain that they perform satisfactorily.’ 

Any sort of dynamic illustration will obviously have great appeal to 
the audience. Nevertheless, the demonstrator must be absolutely sure 
that the demonstration elucidates as well as fascinates. It must make its 
point, clarify some action that is difficult to explain in words, or illustrate 
a dynamic relationship that would be difficult te comprehend from a 
statie drawing. f 

The most common type of aid is the visual chart, including the blaek- 
board, the prepared eascl chart, and the slide. One basic principle to 
observe in the use of these visual aids is simple legibility. The power of 
obvious truths displayed in a visual aid will be lost on the audience if it 
is illegible. The frequency of the use of illegible charts is all the more 
difficult to understand beeause of the essential simplicity of the problem: 
that of providing printed or drawn material that can be read with ease 
by anyone in the room where the aid is used. The conscientious planner 
of an oral report will be well advised to consult a professional in this 
field unless he has the time and facilities to follow the job himself from 
inception to final construction. 

The oral-report planner will of course want to decide whether visual 
aids are to be used in the form of easel charts, slides in their various 
forms, or printed documents to he handed out at the propitious time. In 
general, the relative value of aids are as listed in descending order in the 
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previous sentence. An easel chart, revealed at the proper time, has the 
virtue of intimacy—group-sharing—because it does not have the penalty 
of the darkened room and/or the loss of visual contact between speaker 
and audience. 

The easel chart is really a modification of the chart chalked on the 
blackboard right before the audience, but has the added advantages of 
economy of time and greater perfection of execution, However, the pre- 
pared chart can be an expensive aid, especially if prepared by a pro- 
fessional chart maker. The extent to which professionally prepared charts 
are used will depend upon the economic importance of the oral report to 
be illustrated. For a report of minor value, charts can be prepared by 
the oral reporter himself, or by any available draftsman. For elaborate 
presentations the best procedure is to lay out the material on an 81 x 11- 
inch sheet of paper, preferably with the 11-inch side in the vertical 
direction, in accordance with the principles of good chart layout. This 
layout can then be turned over to a professional chart maker who will 
render the material in the appropriate size and colors desired. 

Before a professional chart maker is called in, however; even before 
any rough layouts are made, the oral report planner should have a clear 
understanding of the principles of visual-aid utilization, and especially 
of how charts and slides tie in with the fundamentals of the presentation 
of information in general. According to Bateson*, “New ideas can only 
be learned in terms of old ideas. Now if one carefully studies the process 
of learning, three phases emerge: (1) association, (2) asstmilation, and 
(3) memorization. The art of proper exposition is to make these phases 
as easy as possible for the audience. 

“Considering these phases separately, association consists of calling 
forth ideas that are similar or relevant to the idea being expounded, while 
assimilation involves the comparison of the new idea with those called 
forth and the forming of a concept of the new idea. The degree to which 
the new concept is retained will depend a great deal on the skill with 
which the lecturer assists in the first two phases, and with which he con- 
solidates the concept. 

“From this analysis of the learning process one can formulate a few 
rules for the preparation of material for presentation, The central idea 
of a talk must be adequately introduced. It must then be logically 
developed, and, finally, it must he solidly concluded. 

“One other point which has a strong bearing on the learning process is 
the rate of flow of new information. For most people, the rate at which 


* Bateson, J., Private communication, January 14, 1954. 
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new information can be absorbed is not very high. This, by the way, is a 
strong reason for the failure of complicated slides—the rate of flow of 
information is too high. 

“The slide should fit into the general scheme of introduction, develop- 
ment and conclusion. A picture may be worth a thousand words, but the 
virtue of a slide is not a mere ability to concentrate information; its 
virtue lies in its doing better than words in introducing, developing, or 
concluding an idea. 

“This form of presentation—introduction, development, conclusion— 
can be applied with benefit, and in miniature, to the separate points which 
lead the audience along a path of logic to the central idea; consequently, 
a lecturer should have a clear notion of which of these things he wants 
his slide to do. Is it introducing an idea? Is it developing, or concluding 
an idea? Or does it give an introduction and conclusion simultancously— 
and is this a good thing? And—a question not to be overlooked—is there 
a better way than a slide of presenting the idea? 

“In other words, the function of the slide is as important as, if not 
more important than, the technical excellence of the original, and no 
clear idea of the function of the slide can be formed without at least 
some knowledge of the fundamentals of presentation.” 

A field inspection trip used to illustrate an oral report can be a most 
effective way of driving home emphatically some important point, for 
raising the general level of interest, or for elucidating some difficult. sub- 
ject. However, unless careful plans are made in advance, a field trip can 
become tiring and confusing to the participants. 

In order to avoid difficulties, tt is worth while to brief the participants 
before the trip starts on just exactly where they will go, what they will 
see generally, and particularly what details they should watch for. If 
possible, the trip can be detailed further by illustrated diagrams, pictures, 
or even written material, the degree of detailing being determined by the 
complexity of the inspection trip, During the trip itself, which may 
require special transportation, rest stops, refreshments, or other physical 
arrangements, a running commentary may have to be given. If the route 
inchides noisy areas, provision must be made for voice amplification. In 
all eases the trip should be terminated by an additional oral presentation 
to avoid a dangling effect. 

While the visual or dynamic aids are being prepared—a step which 
usually requires considerable time—the reporter himself will be working 
on his oral presentation. He may be experienced in this field and capable 
of talking from a prepared outline carried in his head. If he is less experi- 
enced, he may be well advised to develop his outline more thoroughly 


122 THE TECHNICAL REPORT 


and perhaps even to write out the complete presentation. This does not 
imply that he should memorize his report, but that he should live with 
it long enough and go over it often enough that he knows thoroughly the 
way he will present it. 


REHEARSING THE PRESENTATION 


Short, oral reports or even longer ones that are called for at short notice 
may have to be given without prior rehearsal. The success of such reports 
will depend largely on the skill of the speaker in presenting material in 
a convincing manner. For small meetings of colleagues or associates this 
procedure does not usually tax the speaker unnecessarily. When the 
speaker must get up before larger groups, especially before his superiors 
in an organization, or when he must present a rather long oral report on 
a difficult subject, he should do everything he can to arrange for a 
rehearsal before the actual presentation. 

Such rehearsal must be given to a group of associates who know the 
subject themselves, so that they can detect flaws in the logic or omissions. 
In addition, the rehearsal audience might profitably include an outsider 
of ability who is unfamiliar with the subject, for it is such a person who 
will see things in a new light. The rehearsal should be complete in every 
detail, and the final visual aids, demonstrations, or working models 
should be utilized. Such a rehearsal should be staged if possible in the 
same room where the actual presentation will be made, or, lacking that, 
in a room of similar size, shape, and equipment. Unfortunately, in all 
too many instances a rehearsal will be held so close to the actual final 
presentation date that no time is available to overcome the flaws detected. 
For any report justifying a rehearsal at all, at least one week should be 
allowed for introducing modifications, and, if visual aids are used, two 
or three weeks would be more suitable. 

The audience at a rehearsal should be invited to take notes during 
the presentation and to suggest modifications after the presentation has 
been made. A principal function of the rehearsal is the checking of the 
time consumed for the presentation under actual conditions. As many as 
three presentations may have to be given of a single oral report, with 
intermediate effort expended to modify or eliminate material, to bring 
the delivery down to the time allotted. 


PRESENTING THE REPORT 


Prior to the presentation of the oral report, a number of details should 
be attended to either by the speaker or by some other appropriate person. 
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In addition to making certain that the proper room is available, arrange- 
ments must be made for adequate seating, tables, lighting, projectors 
(if slides are used), and writing materials for the audience. The invitation 
list should be carefully reviewed to ascertain that the appropriate people 
will be present. A check should be made with cach person invited to see 
if the time and place are satisfactory. Finally, adequate notices or pre- 
meeting publicity should be circulated so that each invited member of 
the audience will have a definite reminder in front of him. 

When the group has assembled for the meeting, the opening of the 
session should involve a general statement as to the meeting’s over-all 
purpose, preferably delivered by a chairman other than the persen pre- 
senting the oral report. This gives the chairman an opportunity properly 
to locate the purpose of the specific oral report within a general haek- 
ground framework, For example, if the oral report is to present a new 
product, the chairman ean give sufficient background to indicate why 
the meeting is called at the particular time, and to give a very brief 
general history of the development of other new products, The chairman's 
introduction should also do one important service for the speaker: give 
him an adequate build-up to lend authenticity to his oral report. Obvi- 
ously, this build-up must not be over done or it may do the speaker harm 
when the audience realistically appraises his performance. 

When the speaker rises to deliver his report, he should be physically 
attired In a manner appropriate to the occasion and in keeping with the 
attire of his listeners, He should, however, not dress hike his audience if 
in so doing he loses dignity or prestige. The proper dress is what is appro- 
priate for him at that time and place. This poses no problem in modern 
business circles, but might be a factor for consideration when a report 
is presented to a group whose interests are alien to the speaker's prin- 
‘cipal interests. 

More important than dress in deciding the success of an oral report is 
the question of the speaker’s attitude, approach, and facial expression. 
He must, if possible, so conduct himself in every way that the over-all 
effect. on the listener is that here is a speaker who is authoritative, sin- 
cere, and enthusiastic. The first of these three virtues comes from know- 
ing his subject; the other two are inherent in the speaker’s personality. 

Even with basically limited personality traits, however, a speaker can 
do much to improve himself by attention to some fundamental prin- 
ciples. First, he must look pleasantly confident, not worried, not antag- 
onistic, and not superior. He must, in short, inspire the audience with 
the sincerity of bis appeal. One characteristic that will assist him to do 
this is a display of real enthusiasm. If the speaker shows a genuine 
interest in his topic, be is likely to imbue the listeners with a correspond- 
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ing enthusiasm. On the other hand, if the speaker delivers a talk on a 
complex subject with a dead-pan expression on his face, the listeners 
may lose interest and perhaps miss the point of the report. 

A display of enthusiasm doesn’t imply a loud voice, but rather a dis- 
play of keen interest, an eagerness to pass information along, an attitude 
of earnestness. The use of some appropriate gestures will help to enliven 
the talk, although technical people as a group apparently do not favor 
wild gesticulating. A few dignified gestures where emphasis is needed 
will do more good than continuous waving of the arms. 

When the speaker uses visual aids or makes a demonstration, he should 
face the audience as much as possible. Aids must be deliberately intro- 
duced to the audience in words, not simply taken for granted. A phrase 
such as, “A comparison of production for the present year and last year 
is shown graphically here on this chart,” will be a sufficient introduction 
for a visual aid. After such an introduction has been made, the important 
point or points in the chart must be covered in words. The listener’s eye 
must be guided from point to point, step by step; otherwise, the listener 
may follow a route of his own and temporarily lose contact with the 
oral-report presentation. 

During the main delivery of the report, the speaker should observe the 
common rules of speaking etiquette. These include a natural, well- 
balanced stance; freedom from excessive movement about the floor, from 
play with irrelevant objects, or from unrelated gestures; a varied, 
friendly, but direct eye contact with his listeners; the use of a deliberate 
but not unduly slow rate of speaking; adequate pauses between main 
parts of the report; a pleasing variety in tone and emphasis; a volume 
commensurate with the size and acoustics of the room; and adequate 
enunciation so that everyone can understand comfortably. A proficient 
display of these qualities of speaking usually comes only from long 
practice and a considerable amount of self-discipline. 

One aspect of oral presentation that should not be overlooked is the 
possibility of nervousness, well nigh universal with inexperienced speak- 
ers, and actually not uncommon with experienced speakers. Apparently, 
nervousness is the result of an unconscious (or even conscious) fear that 
the speaker will fail before his auditors. Nervousness disappears usually 
after the speaker is well launched into his report. The sound of his own 
voice seems to reassure him that things are not as bad as he had feared. 

One practical way to try to overcome fear is to be fully prepared with 
the subject. This is a tangible step that the speaker can plan on ‘in 
advance, and the more thorough the preparation, the stronger will be 
his confidence in himself. The speaker should also realize that it is likely 
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that he will know more about his subject than any individual listener, 
even though the collective knowledge of the audience may exceed his 
own. Furthermore he should bear in mind that audiences are more in- 
clined to be sympathetic listeners than bitter critics. In gencral they will 
accept most understandable statements at face value. If the speaker, 
even after attempts at self-reassurance, still feels nervous, he should try 
to wade into his subject and to use any feeling of nervous tension to 
heighten the intensity of his delivery. Used in this way the nervous 
tension will often not be detected by the audience. 

A well-organized extemporaneous talk will be received more sym- 
pathetically by the audience than a memorized “canned” talk or a report 
read from a written script. Scripts are justifiable only for radio presenta- 
tion, for recording, or for the delivery of formal papers at a technical 
meeting. A memorized speech that is rehearsed to the peak of perfection 
might eventually appear to be extemporaneous, but performances of that 
caliber almost become acting, and accordingly are exceedingly difficult 
to put across. 

The best approach for an oral report is a well-prepared extemporaneous 
delivery even if it has its faults of hesitation, searching for words, and 
unnecessary repetition. One advantage of a true extemporaneous delivery 
is the choice of conversational-style words, rather than the ponderous, 
polysyllabic words often used in written documents, Another advantage 
is that sentence structure will be direct, just as it is in ordinary speech. 
The speaker gets down to the common level of talk between individuals 
and away from the high-flown, involved sentence structure of the formal 
type of writing. Phrasing is likely to be personal rather than impersonal, 
and it is the personal pronouns like “I” and “we,” and the contractions 
like “you'll” that enable the speaker to draw closer to the audience and 
almost become one of them. 

A most important advantage of the oral report is that during the 
delivery the speaker can usually sense the audience's response at each 
stage of his presentation. This is the factor that raises the value of the 
oral report above the written report. The written report may have more 
value from the viewpoint of permanence, but the oral report is what gets 
the immediate reaction. 

During delivery, therefore, the speaker must be continuously on the 
alert for facial expressions that indicate listener attitudes. He will, of 
course, easily recognize impatience, boredom, and downright enthusiasm. 
He may have more difficulty recognizing less pronounced reactions, such 
as minor disagreements on details, slight misunderstandings of meaning, 
or mild approval, The speaker should, therefore, not lose sight of his 
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audience’s facial expressions for a moment while he is on his feet, and 
he should try to benefit from the audience reaction by adjusting his 
presentation to suit his audience's needs. If he finds open hostility, 
expressed by constant interruptions, for example, he should be careful 
not to display a counter hostility. Perhaps the only satisfactory way to 
handle such cases is to listen pleasantly, earnestly phrase an honest reply, 
and give no evidence of indifference, impatience, or flippant ridicule of 
the questioner. 

One other important aspect of delivery is the matter of proper atten- 
tion to timing. If an adequate outline has been worked out and absorbed 
into the speaker’s consciousness, he should have no trouble in following 
the steps in the outline on schedule. Nevertheless, he may have the 
temptation to elaborate unnecessarily in some spots and then to slight 
others in an attempt to finish in the allotted time. 

The biggest chance for excessive elaboration may come at the begin- 
ning. Accordingly, the speaker should avoid a long introduction. Once on` 
his fect, he should proceed as rapidly as possible to the body of the 
presentation. Long comments on the chairman’s introductory remarks, 
or involved humorous stories should not be indulged in. The listeners 
want as little of this as possible, perhaps only enough to avoid abruptness, 
but certainly not so much as to give the impression of wasting time. 

If the body of the report is fully developed, the question arises as to 
the necessity of a long summary at the end. Some degree of summation 
gives a fitting closure, but here again brevity is the best practice. In fact, 
a speaker’s succinct summation, followed by a prompt return to his seat, 
will bring approbation from the listeners who have devoted their efforts 
to concentrating on a carefully developed theme. 


AUDIENCE DISCUSSION 


It is apropos for the chairman to call for discussion from the floor after 
an oral report has been completed. Discussion is what brings the greatest 
returns, and is another real benefit of the oral report. But a cold invita- 
tion from the chair for discussion may bring forth nothing, or at most a 
desultory remark or two, unless the subject has inherently been on a 
. highly controversial issue. Accordingly, if the chair detects an element 
of obtuseness in the audience, he might well sponsor a little discussion 
himself, Often all that is necessary is for someone in the audience to 
break the ice. This can be accomplished by the chairman calling on 
some person for a comment. 
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If the initial planning of the whole presentation indicates that dis- 
cussion may be slow in starting, the speaker can purposely leave out 
of his report one or two aspects of potential interest and arrange for a 
colleague to bring up these matters in the discussion period. On the 
other land, if the subject is so thoroughly explained and the audience 
completely convinced of the logic of the conclusions, there is no point 
in forcing discussion for diseussion's sake. In that case, however, some 
appropriate remarks shonld be made by the chairman to bring the 
presentation to a fitting close after he has first elicited discussion and 
obtained no vocal response. 

In the ease of oral reports that are presented for the purpose of gaining 
an approval for a program, the chairman must of course make an attempt 
to get an expression of opinion from everyone present whose opinion is 
of value. This may be done by a casual request for comments, or may 
be phrased as a question directed to cach appropriate person present. At 
this point the person presenting the report, the chairman, or perhaps an 
appointed seerctary must be prepared to take down notes on the com- 
nents for future reference, or for immediate modification of the proposed 
plan or program. It may even be necessary for the chair to read a state- 
ment so prepared and get the approval of the group for the exact phras- 
ing. These steps must uot be overlooked if the original purpose of the 
oral presentation is to be achieved. 


REVIEWING THE RESULTS 


After the oral report has been delivered and the discussion completed, 
the usual procedure calls for the speaker to go back to his work, with or 
without the approval he sought, or with some modified approval. If he 
has succeeded in obtaining approval, he will experience various degrees 
of elation, depending on the difficulty he attributed to the task and on 
his interest in achieving the desired result. If he has failed, le may 
have to go through some mental and psychological udjustments to the 
new situation. But whether he succeeded or failed, one post-report step 
should be taken: he should make a review of the presentation in all its 
details and an estimate of the reasons for success or failure. This review 
may be the most important long-range benefit to the man making the 
report. It will give him a real opportunity for self-appraisal, self- 
criticism, and thus for constructive modifications in lis plans for future 
presentations. He should in this way benefit not only from his errors, 
but also from a realization of what makes a good oral report. 
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CHECK-LIST FOR PRESENTING ORAL REPORTS 


Compile the basic information. 

A. Define in writing the subject to be covered. 

B. Indicate in writing the specific purpose. Limit this purpose to a goal that 
can be achieved. ` 

C, Collect data, statistics, memoranda, written reports, other supporting material, 


II. Plan the presentation. 


HI. 


IV. 


A. Determine three important practical points. 

1, Person or persons to deliver the report. 

2. Location where report will be delivered. 

3. Complete time schedule to be followed. 
B. Decide on inductive or deductive method of presentation. 
C. Prepare the oral report in detail. 

1. Prepare a complete outline. 

2. Consider preparation of script for preliminary, trial run. 

D. Decide on supporting materials. 

1. Visual aids. 
a. Easel charts, 
b. Turn-over charts. 
c. Slides. 
d. Chalk drawings on blackboard. 
e, Printed documents for distribution at meeting, 
2, Three-dimensional models of equipment. 
3. Demonstrations of processes or equipment, 
4. Field inspection trips. 

Rehearse the presentation, 

. Rehearse the complete presentation, using all supporting material. 

. Invite a trial audience, including associates and at least one other person not 

familiar with the subject. 

. Ask audience to record critical comments on presentation and supporting 

materials, 

. Discuss comments with audience. 

. Modify report after rehearsal. 

1. Actual oral presentation. 
2. Supporting materials. 

Present the report. 

A. Make reservations for room with adequate seating arrangements. 

B. Arrange for all necessary equipment (screens, blackboard, projectors, demon- 
sirations) or for field inspection trips (including explicit programs for par- 
ticipants). 

C. Send out written invitation to participants. 

D. Have chairman open meeting, giving sufficient background to orient par~ 
ticipants, 

E. Keep introduction and coneluding remarks brief; make body of report 
straightforward. 

F, Watch for following factors during actual presentation, 

1. Attitude: stance, movement, facial expression. 
2. Voice: level, tone, speed of delivery. 


Ho à we 
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3. Gestures. 
4, Nervous tension. 
5. Language construction: simple, direct, personal, 
6. Audience response. 
V. Discuss the presentation, 
A. Have chairman encourage discussion. 
B. Pre-arrange for discussion by associnte, 
C. Record important comments, 
VI. Review the results. 
A. Record tangible results. 
B. Record errors, omissions, failures. 
C. Use review of results when presenting succeeding oral reports, 
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Chapter Eight 


EDITING TECHNICAL REPORTS* 


D. S. DAVIS 
Professor of Chemical Engineering, Virginia Polytechnic 


Institute, Blacksburg, Virginia 


A satisfactory technical report entails an orderly presentation of 
properly interpreted data that lead to definite conclusions upon whieh 
one can safely base recommendations for a course of action. For best 
results, such a report should be written by the man who did the work or 
who was in direct charge of the investigation, but it should be edited by 
someone who was not closely connected with the details of the problem— 
someone technically trained and expericnced who can take a detached 
but questioning attitude. Since the final report is often the only tangible 
evidence of accomplishment that can be offered cither by the investigator 
or by the organization, both eventually welcome the improvements in 
technical accuracy, adherence to company policy, case of comprehension, 
and grammar that result from competent editing, 

Such editing presupposes definite agreement between the management 
and the editor in the matters of gencral policy, responsibilities, routing 
of reports, and styling. Once the editor understands the attitude of the 
management toward its clients, the division of effort within the organiza- 
tion, preferred technical styling, and local idiosyncrasies, he is able to 
be of real assistance to report authors and to lighten the load of those 
in supervisory positions. In styling technical reports he can hardly do 
better than to encourage his authors to follow the leading style manuals, 
texts on report writing, dictionaries*®, and the current practices of such 
publications as those of the Aimeriean Chemical Society, Alternatively, 
he may assist in the preparation on a specific style manual, as described 
in the next chapter. 


PERSONNEL REQUIREMENTS 
The mininum editorial staff should consist of an experienced technical 
editor and a secretary who has had sufficient college courses in English, 


* This chapter is based on a paper entitled “Editing Researeh Reports,” presented 
before the Division of Chemical Literature of the American Chemical Society at the 
124th nationa) meeting in Chicago, Hlinois, September. 1953, Thanks are due the 
American Chemical Society for permission Lo publish this paper in revised form, 
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science (chemistry or physics), and mathematics to qualify as a manu- 
script assistant. For a chemical company, the technical editor should be 
a chemist or chemical engineer whose background has included industrial 
research experience and writing for the technical press. 

In assisting and encouraging technical writers, the editor’s work is 
largely that of imparting patient instruction; if his career has also in- 
cluded college teaching, he should be unusually well qualified. The 
secretary~assistant, of course, should exhibit fair proficiency in shorthand 
and typing and should be able to maintain a system of files and records. 

With the aid of a good secretary-assistant, an experienced technical 
editor can improve the quality and utility of research and other reports 
at a most satisfactory rate, once he has gained the confidence and co- 
operation of his authors. However, the addition of one or two assistant 
editors provides fresh viewpoints and frees the editor from annoying 
detail, as well as greatly enlarges the capacity of the editorial division. 


ROUTING OF REPORTS 


One satisfactory system for handling the editing of rough drafts of 
technical reports provides for routing as follows: 


1. Author 8. Editor 

2. Typist 9, Author 

3. Author 10. Editor 

4. Editor 11. Typist 

5, Author 12. Author 

6. Editor 13. Duplication department 
7. Management 


In accordance with this system, diagrammed in Figure 8.1, the author (1) 
prepares handwritten or typewritten material or dictates his report to 
a stenographer (2) who delivers to him a double-spaced, typed draft 
with wide margins. The author (3) makes his corrections, attaches plots 
and pictorial matter, and sends the whole to the editorial division (4), 
where the manuscript assistant marks the copy for styling and where 
the editor and his assistants read it critically. The editor suggests 
changes, asks questions in the margins, and returns the draft to the 
author. The author (5) answers the questions and makes the desired 
changes; or he explains why he does not want to make them, either in 
writing or in conference with the editor. During this period the editor 
does a large part of his teaching. 
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Figure 8.1, Routing of reports for editing. 
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The editor (6) re-cxamines the report and forwards it to some repre- 
sentative of management (7), usually the technical director. Approval 
of the report rests with this officer, who discusses the draft with the 
editor (8) or returns it to him with written comments. The editor studies 
the comments and sends the report back to the author (9) if further 
work is needed; or he forwards it to the typist (11) if no changes are 
required. If further attention on the part of the author (9) is indicated, 
he completes this work and sends the report back to the editor (10), who 
examines it and passes it on to the typist (11). In the next to final step 
(12), the author proofreads the plates or stencils and then sends them 
on to the duplication department (13). The frequent return of the rough 
draft to the editorial division enables the secretary-assistant to keep a 
record of the location of the report and expedites the project. 


EDITORIAL TECHNIQUES 


Serving largely in an advisory capacity, the foresighted editor does 
not write technical reports himself but employs his time to better advan- 
tage in aiding and encouraging others in their technical writing. He 
seizes every opportunity to teach, and strives, through copious marginal 
queries and frequent conferences, to assist report authors in attaining 
effective presentation to match the normal high quality of their experi- 
mental work. 

In examining the introduction to a technical report, the editor looks 
for an authorization of the project, unless this feature appears in an 
accompanying letter of transmittal. He makes certain that the purpose 
and scope of the investigation are stated clearly and unequivocally, so 
that the reader can decide whether or not the report will be helpful to 
him and can gain a good idea of its limitations. In the interest of proper 
orientation, the editor tests the introduction for adequate definition of 
unfamiliar terms, inclusion of an informative survey of previous work 
in the field, and development of essential theory of a preliminary nature. 

When considering the section of the report devoted to experimental 
work, a careful editor looks for adequate description and identification 
of apparatus and equipment, and he may rightly call for plan, elevation, 
and cross sectional views when necessary. He sees that materials and 
reagents are accorded proper attention and that detailed procedures are 
described in clear, terse statements. He is most particular that the data 
are presented in effective, consistent tabular and graphical forms and 
that no important information is omitted. 

Realizing the need for clear statements on the significance of the ex- 
perimental work from the man who conducted it, or who was in direct 
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charge of it, the conscientious editor gives close attention to the dis- 
cussion of results. In many instances he requires a carefully considered 
presentation of theory, supplemented by a thoughtful analysis of the 
data and strengthened by a study of the precision of the measurements, 
by a detailed set. of sample calculations, and by a frank consideration of 
the deficiencies of the investigation. In studying the discussion of results, 
the alert editor watches for statements that are inconsistent with the 
data, for errors in the sample calculations that would confuse the reader, 
and for instances of unintentional “coloring” that sometimes creep into 
the work of even the most honest investigators. 


Since the summary crystallizes the report, the bibliography documents 
it, and the appendix provides a repository for supplementary material, 
the watchful editor aids in achieving a high level of quality in these 
important sections. He makes certain that the summary includes the 
significant results, conclusions, and recommendations; that it is in accord 
with the section devoted to the discussion of results; and that it contains 
no claims not fully substantiated elsewhere. Since more annoying errors 
occur in the bibliography than in any other part of the report, the 
editor need not hesitate to ask for verification of all the references when 
spot checking reveals errors. He examines the appendixes with care, 
watchful for material that requires explanation, material that should 
appear in the body of the report, and material that should not appear in 
the report at all. 

Finally, the editor deals with the abstract, title, and table of contents. 
He strives to aid the author in achieving: (1) absolute agreement among 
the statements that appear in the discussion of results, the summary, 
and the abstract; (2) a-terse, comprehensive title; and (8) headings in 
the table of contents that are identical with those throughout the body 
of the report and those of tables and figures. 


Watchful for incomplete constructions, comma faults, dangling par- 
ticiples, and vague antececlents, the editor and his assistants must mark 
inconsistencies in number, jargon, unwise capitalization, split infinitives, 
incorrect relative pronouns, instances of awkward tenses and moods, fail- 
ure to supply suitable subheadings, excess verbiage, unduly long sen- 
tences, and obscure passages. They must also be on the alert for inter- 
changed table, figure, and equation numbers; for irregular nomenclature; 
and for errors in derivations. 

“In all this work, the editor must be careful not to impose his own 
style or to make specific changes which are merely synonymous to the 
statements of the author, although he may suggest such changes if he 
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feels strongly that his wording is preferable. Consistent with this, how- 
ever, he must not hesitate to suggest changes where the writer's state- 
ments are not clear or are actually misleading; optionally, he may 
simply call attention to these errors and leave the rewording to the 
writer. 

“The attitude of the editor must be that of a professional dealing with 
other professionals, and the whole philosophy of editing must be one of 
service. Report writers must be made to feel that the editorial control 
system is intended—as it should be intended—to assist them in one 
phase of their work. Proposed changes are therefore best presented as 
suggestions. Moreover, it is usually important for the editor to show 
interest in the subject of the report, the progress shown by the writer 
in his work on the project reported, and the direction of the future pro- 
gram. A good technical editor becomes a member of many research 
teams.’ 

Editorial work is tedious, and it dulls the senses. Thoughtful editors, 
who realize the need of enlivening their work and of maintaining cordial 
relations with their authors, often resort to amusing marginal notations 
and to light-hearted verse to impress their points and to keep their 
authors in a good humor, Among devices employed are references to 
Biblical and other quotations, such as Proverbs 15:30: “A good report 
maketh the bones fat,” and 1 Timothy 3:7: “... must have a good 
report.” One editor, dismayed at incomprehensible passages, referred 
the author to Isaiah 23:15: “It shall be a vexation only to understand 
the report.” Another, who had detected a misqnotation, drew on Hamlet, 
Act V, Scene 2, line 353 for “Report me and my cause aright.” When an 
author failed to include a set of conclusions in his technical report, his 
editor reminded him of Ecclesiastes 12:13: “Let us hear the conclusion 
of the whole matter.” 


Among examples of marginal verse written by editors to call attention 
to minor transgressions are: 


“Let me state with candor 
How much T hate ‘and/or’.” 


“Rates are high or rates are low; 
Rates are never fast or slow.” 


“Too great an addiction to ‘using’ 
Ts as bad as excessive boozing,” 


“Beware of the unfortunate ‘due to’; 
I see this curse has afflicted you, too.” 
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EDITORIAL BULLETINS 


Since the technical editor devotes a large part of his time to teaching, 
he follows the technical journals in fields allied to that of his organiza- 
tion, meets with his authors to discuss current problems that concern 


THE EDIVISION 
BULLETIN...... 


Devoted ta Improved Technical Writing 
Technical Department, XYZ Company 


a 
May 7, 1953 Jo. 12 


When che bull 
throws the 
editor = 
that's news! 








Watch Out For "It is..." 


One grammatical construction, found frequently in reports submitted to 
Edivision, begins with phrases such as "It is felt," "It is believed," and 
"It is evident." Such sentence structure is faulty in that "it" has no 
antecedent. This defect can easily be remedied by recasting the sentence. 

This Week's Howler 


",,ethe large amount of space given nomographs in the data section has 
done much te keep our authors with us, Thay are always large enough to be 
clipped and used directly." 

Thanks, Bill, And Welcome To Our Staff 


Bill Leng became an honorary member of Edivision this week when he 
objected, quite properly, te the comma after iclear! in the following, which 
we had approved: ‘'t,.,to expedite the preparation of terse, clear, summaries 
and technical reports." Come on, everyone, catch us napping and becoma 
honorary members, tool 

From A Radio Commercial 


",,.glad to accept a dinner invitation-~especially a hame-cooked one.! 


"Farther" And "Further" 
Use "farther" for distanca and "further" for "in addition to." 


From an advertisement: "Pall Mall's greater length of traditionally 
fine tobaccos still travels the smoke further." 


From General MacArthur's "Old-Soldiers-Never-Die" speach; "Ib has baen 
said in effect that I was a warmonger. Nothing could be further from the 
truth." (Applause.) The applause was not for Mac's "furthar," 

Misspellings 
The following words were misspelled in reports read this week: 


accessible procedure fuselage separate 
predominantly desiccator rhythm parallel 
carburetor rarefy liquefy vigometer 


Communique From Mr. Cummings 
Mionthly summaries are due on tha sixth of each month." 


Figure 8.2. Example of an editorial bulletin, 
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report writing, and issues frequent bulletins, Attention to the literature 
keeps the editor familiar with the special language, symbols, abbrevia- 
tions, and developments that attend every technology. Short blackboard 
meetings revive interest in terse, exact expression; enable reduction in 
the marginal queries to the authors; and, in a large organization, help 
to acquaint the editor and the staff. In brief bulletins, he can call atten- 
tion to changes in styling, to the rules of grammar, and to the common 
errors of the moment. Such a bulletin is shown in Figure 8.2. 

To summarize: the technical report should be written by the man who 
did the work, but it should receive the attention of a competent editor 
whose teaching ability and detached but questioning attitude greatly aid 


the author and materially lighten the load of those in supervisory 
positions. 
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Chapter Nine 


STYLE MANUALS FOR TECHNICAL REPORTS 


B. H. WEIL 
Manager of Information Services, Ethyl Corporation Research 


and Engineering Department, Detroit, Michigan 


Today, every technical organization expects its scientists and engineers 
to report their investigations in a clear, logical, and complete manner, 
and—often—in conformance with specific rules set up for a variety of 
reasons. To aid their workers to prepare better reports, or at least to 
present special rules im written Form, many of these organizations have 
accordingly prepared style manuals, more or less formal in nature, and 
have placed them in use. 

The use of style manuals is especially important in organizations 
which contain groups of report writers stationed at several locations, 
yet where uniformity is required for ease of administrative control and 
use. Government agencies sometimes require their writers and those of 
outside contractors to conform with specifie minimum rules for this 
same reason. 


BASIC REQUIREMENTS 


Style manuals for technical reports are of many types and deserip- 
tions. Often, they are elaborate compendia of suggestions for the 
preparation of manuscripts and contain grammatical rules, rules on 
bibliographic forms, information on printing (duplication), details of 
intra-organizational processing procedures, etc, Aware that report writers 
are also the authors of technical papers for outside publieation, some 
groups have incorporated in their manuals suggestions and requirements 
for both papers and reports. Other organizations use separate manuals 
for each.* 

Style manuals for scientific and technical papers usually contain 
“suggestions” rather than “rules,” although the processing (approval) 
routine set forth is usually mandatory. These manuals attempt to guide 
authors into the proper channels with reference to grammar, method of 
presentation, manuscript preparation, and the other matters that are 
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common to all papers. Organizations that work in specific fields (and 
ean therefore predict the journals to which papers will be submitted) 
sometimes include details of the styles of the pertinent journals, so that 
authors can prepare their manuscripts, tables, figures, footnotes, ete., in 
the proper manner, However, those groups whose work is of broad scope 
usually content themselves with general instructions and the very definite 
requirement that the author familiarize himself with the style rules of 
the journal for which he is writing a particular paper. 

Manuals intended for use in the preparation of reports are often far 
more specific than are those designed to aid in the preparation of papers. 
Usually, they include detailed instructions for the outlines to be followed 
by report writers; suggestions as to the presentation of data; style rules 
as regards headings, margins, tables, figures, the signature page, the 
table of contents, references, and appendixes; instructions as regards 
duplication methods and bindings; and other material designed to assist 
both report writers and report typists in the standardization of reports 
at a high level. 

The outlines sct forth in such report-writing manuals are intended to 
be followed rather closely, with deviations permitted only when approved 
by those in charge. Similarly, rules for format are usually given in great 
detail, for the instruction of both the report writer and the typist, and 
are intended to be followed rigidly. Most manuals of this type contain 
many example pages which illustrate the rules set forth. Those which 
leave the choice of duplication method to the author usually contain 
information on the available methods; those which have specific require- 
ments as regards the method of duplication almost always contain de- 
tailed instructions regarding the chosen medium, often going so far as to 
specify the exact lines on which headings and page numbers are to be 
typed. Almost all manuals of this type go into considerable detail on 
bibliographic forms, illustrations, and tables. Many contain valuable 
information on grammatical rules, although others prefer to present only 
a minimum amount of such information and to refer authors to more 
elaborate texts. 

For use in connection with these style manuals, many organizations 
have found it worthwhile also to employ the very elaborate manuals of 
such organizations as the Government Printing Office? or the University 
of Chicago Press! and to specify a standard dictionary for use in estab- 
lishing rules for spelling, as mentioned in Chapter Bight. 

Naturally, exceptions to all rules are permitted where a good purpose 
ig served. For the average case, however, most organizations have found 
it desirable to require rather strict adherence to the rules which have 
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been established, although changes are usually many and desirable in 
the early days of each organization’s style manual. 


FORMAT 


It comes as no surprise that the format of a style manual for report 
writing is an important factor in its effective use. Style manuals are at 
best intended for only once-through reading; thereafter they are a refer~ 
ence source for answers to specific questions. Accordingly, logical arrange- 
ment of sections, adequate ecross-referencing (or indexing), and copious 
examples are among the prime requisites. 

There are several good outlines which style manuals can follow. One 
useful order for component sections is: (1) title page, perhaps containing 
a table of contents for quick reference; (2) preface, setting forth the need 
for good reports and outlining how they can be prepared by use of the 
style manual; (3) general information on report writing and the prepara- 
tion of good tables and figures; (4) the style rules of the specific organi- 
zation for manuscripts and final reports; (5) information on duplication; 
and (6) details of the approval procedure employed. Permutations and 
combinations are obvious. 

Attractive appearance is another requirement. No one likes to follow 
rules for their own sake, but irritation can be minimized if the style 
manual is attractively printed and bound, illustrated cleverly as well as 
usefully, and made as unoppressive as possible, 


USE 


The existence of a style manual automatically implies certain rules for 
its use. If an organization employs only an informal report editing and 
approval procedure, responsibility for the writer’s adherence to rules 
usually rests with the technical supervisor, However, where technical 
editors are employed, as described in Chapter Eight, these men are 
usually assigned the task of working with writers to assure a uniformly 
high level of report quality. Use of a style manual is almost a “must,” 
here, because administrators, editors, and writers need rules for their 
mutual relationships and responsibilities. 

It also goes almost without saying that the use of a style manual should 
not be made mandatory unless its preparation was based on actual experi- 
ence with writing difficulties and perhaps too informal a procedure for 
report approval. Initial drafts of a manual should be submitted to experi- 
enced report writers for their suggestions, and should also be tried out on 
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inexperienced writers to uncover ambiguities and omissions. Again, 
typists and duplication groups must be consulted. Only after an organi- 
zation has prepared several drafts may it safely issue a “final” style 
manual, and even then revisions must be made from time to time to 
incorporate changes in policy or practices; sometimes this can be taken 
care of by issuing supplements. 

While it may seem obvious, one of the first rules to be followed in 
putting style manuals to use is to make certain that all report writers 
receive copies, that new employees get them, and that copies are provided 
to report typists and duplication groups. The cost of “wasting” a few 
extra copies is not commensurate with the loss from the unnecessary 
preparation of a few bad reports. 

A style manual should not be issued simply with the expectation that 
it will thus be used effectively, Publication of a style manual is an appro- 
priate time for brief courses or lectures on report writing, typing, and 
duplication, These should be repeated at appropriate intervals, with the 
holding of at least discussion groups when new editions of a style manual 
are released. At such times, incidentally, older editions should be collected 
in order to remove out-of-date instructions from circulation.* 


EXAMPLE 


While each organization must prepare a style manual which: suits its 
own needs, it is always helpful to see what other organizations have done. 
Accordingly, the style manual of the Georgia Tech Engineering Experi- 
ment Station, written by the author when he wag employed by that 
organization, is included in this book as Appendix I. Permission to use 
this is gratefully acknowledged. 
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Chapter Ten 


ILLUSTRATING, DUPLICATING, AND BINDING 
THE TECHNICAL REPORT* 


B. A, JONES 


Staff Assistant, Information Services Group, Ethyl Corporation 
Research and Engineering Department, Detroit, Michigan 


In one sense, a technical report is complete after the author has written 
his final manuscript and obtained management's stamp of approval. The 
experimental work is over; the test results have been cheeked; the data 
have been analyzed; and the author, by preparing several drafts, has 
finally satisfiel what to him may have seemed to be the whims of the 
editors. 

After these major steps, followed by the crowning achievement of 
obtaining the green light from management, it is perhaps only natural 
that the author should feel that his efforts are at an end. In a real sense, 
however, no technical report can usually satisfy the needs of management 
unless it can be directed to a fairly wide group of readers. In order, 
therefore, that distribution may take place with a minimum of delay, 
the report must be published in quantities suited to management’s imme- 
diate and predictable future needs. This job of report publication falls in 
the category of graphic urts, and it is with the graphic-arts aspects of 
report preparation that this chapter is concerned. 

There are two ways of looking at a technical report. In the usual sense, 
a report is a means of conveying understandable information; obviously, 
a report that does not accomplish this purpose fails in its primary func- 
tion. In another sense, however, a report may be considered as a graphic- 
arts project. Looked at in this way, a report can either do a barely miui- 
mum job of presenting its information in printed form, or it can do an 
outstanding selling job to all its readers, especially to management. 

Today, everyone is familiar with printed publications of the highest 
quality, many of them profusely illustrated, with some of their illustra- 


* This chapter is based on a paper entitled, “Illustrating, Reproducing, and Bind- 
ing the Research Report,” presented before the Division of Chemical Literature of 
the American Chemical Society at the 124th national meeting in Chicago, Illinois, 
September, 1953. Thanks are due the American Chemical Society for permission to 
publish this paper in revised form. 
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tions in high-fidelity color. Because readers have become accustomed to 
such quality printing, most individuals are likely to be less receptive to 
information presented in any form that is of lower quality. Slipshod 
reproduction of a report can imply disorderly report writing, even care- 
less workmanship during the investigation which led to the report. For 
these reasons, authors of reports should allow sufficient time for quality 
graphic-arts workmanship, and management should provide adequate 
funds for the graphic-arts group to staff and equip itself to perform its 
function in a professional manner, 

After the expenditure of considerable funds for the prosecution of a 
technical investigation, the reproduction of the report is not the place to 
start cutting costs. Any undue economy at this stage will almost assuredly 
boomerang against both the author and the graphic-arts group. To ex- 
press this viewpoint in the words of a 17th century writer, the graphic- 
arts production of a technical report is not the place to be “penny wise, 
pound foolish.” ' 


THE REPORT WRITER'S ROLE 


The physical production of a report consists of four steps, listed here 
in their order of chronological occurrence: 


1. Planning the over-all job. 


2. Preparing the printing “masters” of the text and the originals for 
the illustrations and covers. 


3. Duplicating the report in quantity by one or several processes. 
4, Assembling, binding, and final inspection. 


Whether he works for a large or small organization, an author of a 
report should most certainly concern himself with Step 1, the over-all 
planning, for it is he who is most familiar with the time schedule to be 
observed, the quantity requirements, the group or audience to whom the 
report will be directed (consideration of this group often determines the 
quality of the physical appearance of the report), and the special require- 
ments of illustrations and exhibits.* In both large and small organiza- 


*The term exhibits as used in this chapter refers to attachments, enclosures, or 
appendages placed in the appendix of a report as supporting material. Examples of 
exhibits are maps, special charts, tables, and drawings that are too large or too 
numerous to include in the body of the report, long quotations from other reports, | 
and even complete reports that have been issued earlier but which are needed for 
specific reference. The term illustrations refers to tables, photographs, charts, sketches, 
and graphs—items which usually are included in the body of the report, sometimes 
on pages also containing text, 
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tions, moreover, the author will usually be called upon for the checking 
and approval of the individual masters which are prepared in Step 2 
before duplication (Step 3) is actually undertaken. Such checking by the 
author is a matter of considerable importance, for it will eliminate bother- 
some delays in completion of the work, delays which often involve costly 
wastage of labor and materials and unhealthy undermining of the morale 
of graphic-arts production people. 

While the report author in a large organization may not be directly 
involved in other aspects of the last three steps of report publication, it 
is to his own advantage to be familiar with them, so that he can make 
intelligent choices among the alternative processes during the planning 
of the publication. He must know the several ways of handling the 
duplication of illustrations and the several methods available for printing 
or office duplication. He must be aware of the differences in time required 
to produce the report by these various processes and how they compare 
with each other in regard to quality of report appearance, cost, and 
permanence in storage. Far from being impatient with these details of 
production, the conscientious author usually takes a sineere interest in the 
work, and well he may, since it is from the final physical form of the 
report that management and others to whom a report is directed will 
obtain their knowledge of his handiwork. 

In a small organization, an author, in addition to planning over-all 
production, may have to supervise the clerical personnel performing the 
three production steps; in such instances it is essential that the author 
understand these processes, even though he may not be trained to do the 
work himself. 

Although the chronological order of occurrence of the four physical 
steps of production are as shown previously, discussion of these steps in 
this chapter will be undertaken in a different sequence, because a broader 
understanding of duplication processes (Step 3) will facilitate the discus- 
sion of the preparation of masters (Step 2) and the over-all planning 
(Step 1). 


DUPLICATION 


The four factors to be considered in report production are quantity, 
quality, cost, and timing. The over-all job is one of producing a report 
in sufficient quantity to facilitate distribution to the required number of 
readers, both immediate and future, with sufficient quality that the 
reader’s perusal of the report will not be hindered or his interpretation 
impaired. In addition, the over-all cost must be reasonable, although 
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“reasonable” may be determined in special cases by what is appropriate. 
Finally, the report must be issued on schedule. While the expression 
‘nothing is deader than a day-old newspaper” hardly applies to a techni- 
cal report, authors and management usually desire early delivery of the 
finished product once the approval for duplication has been granted. This 
is understandable when it is remembered that the next stage in a project 
may hinge upon consideration of a report by members of management. 
Today, organizations are fortunate in having commercially available 
a wide variety of processes for report duplication, as shown in Table 
10.1.* Each of these methods has its own particular place in the over-all 


Tasce 10,1. Some Userun Duptication Processrs 


Generle Terms Trade Names of Typical Equipment 
Diazo Dye Ozalid, Pease, Puragon-Revolute, Bruning, Wilkes 
Direct-Liner 

Photo-Chemieal Photostat, Dexigraph, Rectograph 
Facsimile Transcopy, Copease, Verifax 

Stencil Mimeograph, Rex Rotary, Marr, Niagara 
Spirit Ditto, Standard, Vivid, Wolber 

Offset Duplicator Multilith, Davidson, Roto-Printer 
Xerography XeroX 


task. Moreover, when an organization has sufficient work to justify 
equipping itself with several of these processes, a favorable flexibility of 
operations becomes available, and economies result. 

Even in smaller organizations, however, where availability of several 
duplication processes cannot be justified, and where standardization must 
be made on one or two processes, it is still possible for such an organiza- 
tion to avail itself of a variety of methods by farming-out parts or even 
all of the duplication of some reports to outside companies, such as com- 
mercial offset printers, who specialize in this work. The competition 
usually existing in this ficld in most of the large cities in this country is 
such as to keep the cost of outside production entirely in line with costs 
incurred in an organization’s own duplication group. Even the larger 

*Tn this fable and in the captions of illustrations throughout this chapter, refer- 
ence is frequently made to specifie trade names of equipment and processes. In most 
cases there are additional excellent commercial examples other than those named, 
but space limitations dọ not permit complete listings. In addition, statements regard- 
ing limitations of any given process are personal opinions of the author. These 
statements deal specifically with the utility of the process for report duplication and 


should not be construed as broad-scope reflections on methods which were developed 
chiefly for use in other fields. 
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organizations may, from time to time, find it necessary to farm-out the 
overload of work which they cannot handle expeditiously. As a menus of 
protecting itself against bottlenecks, which occasionally may oceur be- 
cause of the need for simultaneous production of a number of reports, all 
due on relatively short notiee, an organization will usually find it worth 
while to establish contacts with specialists in the duplication field and to 
familiarize them with its own specialized requirements. 


Diazo-Dye Printing 


One of the most flexible and useful of modern duplication processes for 
office use is diazo-dye printing. Machines for this process use sensitized 
paper which yields white or positive prints, ag distinguished from white- 
line blueprints, which are reversed. The process depends upon the ability 
of diazo chemical compounds to become colorless when exposed to a high- 
intensity light source and then to form a dye image when subjected to 
ammonia liquid or vapor. 

This diazo-dye process requires a translucent master, normally a piece 
of vellum paper, although fairly thin typewriter paper, such as onionskin 
or a thin bond, may be used, and even heavier paper masters may be run 
if the paper is rendered translucent with special liquids known as “trans~ 
parentizers.” The master is passed through the machine in contact with 
a piece of printing paper; the combination is first exposed to ultraviolet 
light, and the print is then developed in ammonia or ammonia vapor. 
The dry development made possible by the latter is one of the real advan- 
tages of the diazo-dye process. 

Operation of diazo-dye machines is simple; operators need no special 
training, and for small-quantity production the process is relatively rapid 
and inexpensive, Machines are available in several sizes, but particularly 
significant for most small organizations are small units recently devel- 
oped for use im offices, typified by the unit shown in Figure 10.1. Al~ 
though the original documents are duplicated one at a time, this machine 
can provide as many as 1000 prints per hour under favorable conditions 
with a skilled operator and around 500 per hour under average conditions 
with normal office interruptions, Diazo-dye printing paper in the 814 x 11- 
inch size costs less than 1 cent per sheet. A recent cost analysis in one 
organization indicated that a realistic figure of 2 to 3 cents a page will 
cover the over-all cost of supplies, labor, maintenance, and overhead, 
including depreciation of the investment in the machine. 

The most economical range of usefulness for the diazo-dye printing 
machine is 1 to 50 copies, the upper limit of this range depending upon 
such factors as the relative labor rates for operation of the diazo-dye 
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printing machine as compared to such other processes as offset printing. 
In some organizations, the upper limit might be as high as 100. 





Figure 10.1. A diazo-dye (Ozamatic) printer manufactured by the Ozalid Division, 
General Aniline and Film Corporation. This is an office-type machine accommo- 
dating masters up to 16 inches wide, and of any length, and having a maximum 
speed of 1000 84 x 11-inch copies per hour. The translucent master (lower sheet) 
is fed into the exposure section at the bottom of the machine in contact with a 
sheet of sensitized copy paper. The master is separated from the copy automatically. 
The finished copy (upper sheet) is delivered to and collated in the tray at the top 
of the machine, This machine costs between $1200 and $1300. 


Insofar as report production is concerned, the diazo-dye printing ` 
process is appropriate for drawn illustrations and exhibits, such as graphs, 
charts, diagrams, and sketches, and for complicated or oversized tables. 
Because of cost or practical convenience, many of these exhibits may 
often be better drawn or typed on vellum than on an offset duplicator 
plate or a stencil, For example, tables of data or statistics may often be 
prepared on a typewriter and may be 11 x 17 inches in size or larger. 
Normally, most offices and small organizations are not equipped with 
stencil, spirit, or offset duplicators large enough for these sizes. In such 
cases, therefore, the diazo-dye printing process is ideal, for the office 
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model will reproduce masters up to 16 inches wide by any length, and 
there are medium-size models that will handle masters up to 42 inches in 
width by any length. Another advantage of this process for duplicating 
tables of data is that, if desired, a few copies can be prepared from the 
original for preliminary review by a few people; then, if changes are 
necessary, they can usually be made on the original without major 
retyping. Thus, the revised original, not a redrawn copy, ean then be used 
for the final production. 

Still another advantage of this process for tables is that a vellum 
original can be used for preparing any number of sepia-line translucent 
intermediate or duplicate masters. To these intermediates can he added 
various additional items to complete the tables; often, different items 
may be added to different intermediates. These completed intermediates 
ean then be used to produce final diazo-dye prints for use in 4 report. It 
should be mentioned, however, that repeated running of a translucent 
sepia intermediate will gradually weaken the image and necessitate 
slower and slower running. 

Although the diazo-dye process is particularly suited te the duplication 
of drawn figures and typed tables in a report, it is rarely used for the 
duplication of text, and then usually when only a few copies are required. 
However, when knowledge of the text matter must be kept secret or 
closely controlled, and hence when duplication cannot be done by the 
regular graphic-arts staff, numerous diazo-dye prints of the text may be 
prepared by those directly involved, 

Normally, the color combination of a diazo-dye print is blue on a 
white background. Although many color combinations are available, blue 
is best from the over-all aspects of quality and permanence, Some people 
feel, however, that the appearance of diazo-dye prints is not in keeping 
with that of the better-quality papers used in offset printing, a feeling 
engendered mainly because of the poorer surface texture of the diazo-dye 
printing paper. This appearance may be a disadvantage for use in top- 
level, dressed-up reports, However, premium printing papers, have recently 
been developed which have a semi-gloss finish that compares favorably 
with the better-quality offset papers. These newer papers cost about 20 
per cent more than the standard papers. One other disadvantage of diazo- 
dye prints is their tendency to fade when exposed to sunlight over a long 
period. 


Photo-Chemical Printing 


Photo-chemical processes which involve the use of lenses and prisms 
for image reversal to produce direct-reading copies employ a printing 
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paper sensitized with silver salts. After exposure in a special camera to 
the illuminated image, the printing paper is wet-developed, fixed, washed, 
and dried. 

An illustration of a typical machine is shown in Figure 10.2, The proc- 
ess initially delivers a direct-reacing negative (white lines on a dark 
hackground when the original has dark lines on a white background), 
From this negative, positives for use in a report would normally be 
made by a repetition of the process. Because of the double step required, 
and because of the cost of the printing paper, the high initial investment 








Courtesy of Haloid Corporation 
Figure 10.2. The photo-chemical process (Rectograph Foto-Ilo) machine manufac- 
tured by the Haloid Company, The original is placed on the horizontal copy board 
at the lower right, and illuminated by suitable lights (not illustrated). The image is 
transmitted through the prism (top right) and through a lens (not shown) onto the 
printing paper inside the rectangular chamber (top center). The printing paper, 
sensitized with silver halide salts, is cranked by hand into a developing-solution 
tank (cut-away section of illustration). From here it is automatically conveyed to a 
fixing solution in the tray at the left, The unit illustrated sells for around $3000, 
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in the machine, and the necessity for a trained operator, the over-all coxt 
of finished prints is relatively high. A recent cost analysis indicated that 
for continuous production in an internal graphic-urts group of a research 
organization, costs of such silver halide prints are about 16 cents each 
for the 814 x 11-ineh size. 

In spite of this relatively high operating expense, these processes still 
have a definite field of utility for report production, especially when high- 
quality, small-quantity production of an exhibit is needed; where less 
expensive office photo-copying processes are not available or where they 
produce prints of inferior quality; and where enlargements up to twice 
the size or reduction down to half size are required. The principal disad- 
vantages, apart from cost, are the tendency for the prints to curl and 
their greater bulk when compared with offset printing paper. 


Lensless Photocopying Processes 


There are on the market, today, several simple processes for making 
photo-copies of documents by contact; that is, lensless photo printing on 
a contact light box such as the type shown in Figure 10.3. Some require 
intermediate preparation of a negative, provided the original is printed 
only on one side and is translucent. Still other, newer methods use a 
facsimile principle, whereby the image on the original, in reverse, is 
transferred by light to the emulsion side of a matrix or intermediate. The 
matrix is then placed in contact with printing paper, and both are passed 
through a developing solution, after which excess fluid is squeezed out by 
pressure rollers. After several seconds are allowed for the action to take 
place, the matrix and printing paper are peeled apart to disclose a direct- 
reading image on the printing paper. Some of the steps in the operation 
of one such unit for facsimile development are illustrated in Figure 10.4. 

While these lensless photocopying processes are extremely useful for 
copying documents for office use, they are applicable to report production 
only in special ways. Thus one process is applicable when an existing 
document has to be duplicated in small quantities (up to 50 copies) with- 
out preparing a new drawn or typed original, and when magnification or 
reduction is not necessary. After the original image is transferred to a 
translucent intermediate, multiple copies ean be reproduced from this 
intermediate on a diazo-dye machine. 

The facsimile processes are not now economical for the production of 
long runs; nor are their quality and permanence as vet fully adequate for 
inelusion in truly professional reports. However, a new type of translu- 
cent printing paper for processing by the facsimile method has recently 
been introduced. By using such prints as intermediates, the facsimile 
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method can be combined with the diazo-dye printing process for duplicat- 
ing multiple copies economically. 


Offset Duplicators 


The small office-type offset duplicator is a machine of such versatility 
and value in the production of reports that it is difficult today to envision 
an organization attempting to turn out high-quality reports in quantity 
without one of these machines in its own duplication group. A typical 
offset duplicator, illustrated in Figure 10.5, takes paper up to 934 





Courtesy of Remington-Rand Corporation 


Figure 10.3. An example of a contact light box for making photocopies directly onto 
sensitized paper. The unit illustrated is the large-size Remington-Rand Portagraph 
and sells for around $250. Light from incandescent electric lamps inside the box 
passes through the frosted glass and the original document (which is placed face up 
on the glass) onto the printing paper (which is placed with the sensitized side facing 
the original). This method, using transmitted light, requires that the original has 
material on one side only. If the original has material on both sides, the reflex 
method is used: the light is passed first through the printing paper and is reflected 
back to the sensitized surface from the original, which is placed with the side to be 
copied against the sensitized surface. 
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Courtesy of Remington-Itand Corporation 


Figure 10.4. The Remington Rand Transcopy Duplex unit for facsimile photocopy- 
ing. In the left-hand picture the original is being placed in contact, face to face, with 
a piece of negative paper. Exposure with light of the negative to the image occurs 
during the passage of the original and negative through the first stage of the unit. 
The right-hand picture shows the exposed negative, placed face to face with a piece 
of positive transfer paper, being fed into the second or developing stage of the unit. 
The negative and the developed transfer print emerge in limp-dry condition from 
the slots at the back of the unit (extreme left in the illustration). In the third stage, 
pictured at bottom, the developed transfer print is peeled away from the negative 
(which is then discarded), revealing a duplicate print of the original, This Duplex 
unit sells for a little over $400. 
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Courtesy of Addressograph-Mulfigraph Corporation 


Figure 10.5. The “Multilith” offset duplicator Model 1250 manufactured by the 
Addressograpl-Multigraph Corporation. This unit duplicates from direct-image 
masters as well as masters prepared by photo-olfset and xerography methods, and 
will reproduce at the rate of 6000 sheets per hour on paper up to 9% x 14 inches. 
The illustration shows the paper receiver at the left for holding the duplieated 
sheets, The basic unit sells for about $2160. 


x 14 inches, and other machines are available for paper sizes up to 
14 x 20 inches. When still larger pages are to be duplicated, they are best 
handled by a commercial offset or letter-press printer. 

The term offset originates from the principle of operation of the offsct 
press, which transfers the inked image from a plate to a rubber-surfaced 
blanket, from which the image is then transferred or “offset” onto the 
printing paper. This two-step process is thus basically different from 
ordinary letter-press printing in which the inked image is transferred 
from the printing plate directly to the printing paper. 

The basic operations of an offset duplicator are as follows. A plate is 
attached securcly to a drum on the press by means of a simple attach- 
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Figure 10.6. Attaching a divect-image master to the pin-bar on the master cylinder 
of the “Multilith” duplicator, The rubber blanket is partially visible below the direct- 
image master, The puper conveyor tapes are shown in the lower left portion. 


ment, illustrated in Figure 10.6. The plate is then given a treatment with 
an ctching compound which conditions nonimage areas so that they will 
not accept the printing ink, but which leaves the copy areas in an ink- 
receptive condition, The plate is then ready to be run, for printing ink 
will now adhere to the greasy, typed characters, drawn lines, or photo- 
graphic image, but not to the etched background. As the drum with its 
plate is rotated by means of an electric drive, the images to be duplicated 
are continuously inked from a roller, and the inked images are repeatedly 
transferred to a rotating rubber blanket. From the rotary rubber blanket 
the image is repeatedly rolled onto the printing paper. 

This process can be repeated at speeds up to 6,000 printed pages per 
hour, so that long runs can be made at relatively low cost. The initial 
placing of a plate on the press and the adjustment of the controls to get 
a satisfactory, uniformly-inked image may take anywhere from 1 to 5 
minutes. Similarly, the removal of the plate from the press and its clean- 
ing for later rerunning may require an additional 1 to 3 minutes. 
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In one organization, the normal procedure is to use the offset duplicator 
only for runs of 20 or more copies, although no rigid rule has been applied 
regarding the lower limit of the length of run permitted. This limit may 
be considered unusually low by some production groups, but it prevails 
in the organization referred to because some quality-appearance reports 
are reproduced in such small quantities. 

Although the top speed of the offset duplicator press is 6,000 sheets per 
hour, assuming continuous operation, the more realistic production rate 
is much lower when the press is used for quality duplication. The actual 
production rate will depend largely upon the quality of the plate prepara- 
tion, upon the number of copies required per plate, and whether the sheets 
are run on one or both sides. Factors tending to reduce the rate of pro- 
duction are the delays encountered in changing the paper stock fed to 
the press, control of density of inking, cleaning of plates removed from 





Figure 10.7, A storage cabinet with pigeon holes to separate the printed pages may 
be used to hold report pages while the ink dries. Infrared lamps to increase the speed 
of ink drying are shown in front of the cabinet. 
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the press, and mimor press adjustments. Much time can be saved in 
making the press adjustments required to line-up the eopy on the page 
by rigidly standardizing the layout (i. e. margins) of the copy on the 
printing plates. 

The over-all time of duplication, from delivery of the original material 
to the printer to the return of duplicated copies to the author, can be 
reduced by increasing the rate of drying of the ink on the printed sheets, 
especially when the sheets are printed on both sides. One method of 
speeding up this drying is subjecting the printed pages to heat from 
infrared lamps. The sheets are placed in pigeon holes in a cabinet, and 
infrared rays are directed toward the front, as illustrated in Figure 10.7. 
The use of a blower or circulating fan to increase the flow of air around 
the sheets also increases drying speed. 

Offset duplicators can be operated by clerical persons after a short 
training period. However, the results obtained from this type of opera- 
tion will often be of variable quality. On the other hand, these machines 
can be considered as small offset presses, turning out work fully equiva- 
lent in quality to the printing done on a Jarge offset press operated by a 
journeyman printer. This type of operation cannot be undertaken by an 
inexperienced operator, nor can it be one in which the emphasis is on 
high over-all speed. 

Particularly when the offset duplicator is used for special types of 
production, such as half-tone illustrations, multicolored charts, and high- 
gloss covers, slow running and interleaving or powder spraying (illus- 
trated in Figure 10.8) may be required to avoid having the ink from 
the front of one sheet offsct onto the back of the following sheet. 

Assuming a production of 6,000 copies per hour of straight text matter 
from paper plates, each page of copy from offset duplicating can be 
shown to cost only a fraction of a cent. Less favorable costs may be 
encountered if the machine is not operated at full eapaecity. For example, 
the per-copy cost of an offset-duplicated page is just over a cent in one 
organization that uses a well-trained and experienced pressman in the 
quality reproduction of reports and has an average production load of 
3,000 sheets per day. This figure, based on records maintained over a 
six-month period, includes labor, maintenance, supplies, paper, and a 
substantial allowance for overhead (including depreciation on the invest- 
ment). It covers duplicating costs only and assumes that about one third 
of the work is on reports, including their offset-duplicated covers, the 
balance being on memoranda. All runs were in black ink. Also, the figure 
does not include the cost of binding reports, costs of using the offset 
camera, plate-making costs, plate costs, or typing costs. 
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Figure 10.8. Powder-spraying of the printed sheets from an offset duplicator is illus- 
trated here. The powder, contained in the glass jar at the left, is blown onto the 
inked images through two jets directed toward the paper and synchronized with the 
paper delivery. This device helps to prevent offsetting from the inked side of one 
sheet to the reverse side of the next sheet, 


The use of an offset duplicator for report preparation is particularly 
attractive when the typewritten text is prepared on direct-image plates, 
Although the typing of such plates is relatively straightforward, there 

are some practical pointers, gained from experience, that can be passed 
along to typists; these can be classified loosely as the know-how of 
direct-image plate preparation,* For example, if a report is to be dupli- 
cated in a single run, and if the plates can be discarded after this run, 
low-cost paper plates can be used unless a very large number of copies 
are required. However, if there is no way of estimating the total produc- 
tion requirements at the time of the first run, and a later run may be 
required after several months, plastic-coated direct-image plates should 


* Rules for plate typing, correcting, etc., are included in the style manual ina Ap- 
pendix J, 
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be used, since they withstand cleaning and storing better than paper 
plates, and give better results when rerun. Thin aluminum plates can also 
be used for direct typing, and are the best of all for long runs and for 
rerunning after long storage. However, their initial cost makes them less 
attractive than plastic-coated plates for most report duplication. 

Offset-duplicator machines can be used for running high-quality multi- 
colored pages, such as graphs with lines of different colors. This type of 
operation requires that each color be run separately. In a large organiza- 
tion, where two or more presses can be justified, multicolored runs may 
not be impracticable, although costs of operation are high. In a small 
organization, however, where only a single press can be economically 
justified, the inconveniences and delays involyed in removing an ink of 
one color and thoroughly cleaning the press rollers for a second and 
perhaps a third color usually make multicolor press-runs undesirable, The 
decision as to whether multicolor runs are ta be made will usually be 
determined by the backlog of black-and-white work in the press room 
and the relative importance of completing this work on time as compared 
to turning out the multicolor work. 

Offset Cameras. A copy camera is required to extend the usefulness 
of the offset duplicator from the duplication of typewritten and full-size 
drawn charts prepared on direct-image plates to the duplication of all 
types of illustrations, full-size and reduced. A relatively inexpensive offset 
camera is illustrated in Figure 10.9. With a camera of this type and with 
an ordinary office duplicator, the report-production group can offer the 
services and advantages of commercial photo-offset printing, provided an 
experienced camera and plate man is handling the work. 

Line charts and pasted-up originals composed of drawn charts and/or 
typed material are photographed on what is commonly referred to as 
line-negative film; i. e., a high-contrast photographic film responding to 
blacks and whites but not to gray tones. After exposure and development, 
the image on the film is transferred in a vacuum or similar contact photo- 
printing frame to a photo-sensitive metal plate (such as a 3M plate) or 
to a photo-sensitized paper or plastic printing plate. After more or less 
development and fixing (depending on the plate used), the plate is then 
run on the offset duplicator. 

The inherent advantage of an offset camera for report preparation lies 
in its applicability to copying pasted-up originals, such as text matter, 
charts, or drawings, which are composed by means of pasting up parts 
of the whole on a backing sheet. The method is illustrated in Figure 
10.10. Thus, a chart which is drawn by hand in India ink on vellum may 
have a typewritten title, captions, and notes pasted on it in the exact 
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Courtesy of Robertson Photo-Mechanic, Ine. 


Figure 10.9. A copy camera (Rohertson “Seventeen”) used in the preparation of 
negatives for photo-offset plates. The copy holder is shown at the extreme right end; 
two 1500-watt incandescent Jamps illuminate the copy. A ground-glass screen is 
shown swung into the up position to be out of the way when not in use. The film 
is held in either a stay-flat or vacuum back. Depending on specific features, this 
camera costs approximately $1400—$1700, including a half-tone screen mechanism. 


position desired. Changes in old charts or text matter can be made easily 
by this paste-up method. Furthermore, drawings that are already in 
existence, but which are too large to be included as a report page, may 
be reduced to an appropriate size by the copy camera. Indeed, one part 
of an original may be reduced photographically and the negative so 
produced then combined with another part which has been photographed 
in full size. This procedure is frequently used to advantage in combining 
reduced drawings or charts with full-size captions or titles. 

A distinct advantage of photographie reduction of a pasted-up original 
is that the lines and letters sharpen up, and minor imperfections and 
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Figure 10.10. Pasting up component parts of a page layout on a backing sheet is an 
essential step in the over-all job of photo-offset duplication. Here a Inyout draftsman 
is pasting a line of type on a backing sheet, which is lying on a light table topped 
with frosted glass, Essential tools are a straight edge, a right-angle triangle, opaque 
white cellophane adhesive tape and dispenser, scissors, and scalpel. 


rough or broken edges disappear or are lessened, with consequent im- 
provement in appearance. There is, however, the danger of going too far 
in such reductions, with the possibility of consequent illegibility. To help 
avoid such illegibility and to prejudge the effect of proposed photographic 
reductions, it is useful to have on hand samples of different type faces 
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Bold Face — 12-Point Same Size 





The IBM typewriter with 12-point Bold Face type 
is useful for graphic arts work, especially for the 
preparation of copy intended for photo-offset dupli- 
cation, 


Bold Face — 12-Point 10% Reduction 


The IBM typewriter. with 12-point Bold Face type 
is useful for graphic arts work, especially for the 
preparation of copy intended for photo-offset dupli- 
cation, 


Bold Face — 12-Point 25% Reduction 


The IBM typewriter with 12-point Bold Face type 
is useful for graphic arts work, especially for the 
preparation of copy intended for photo-offset dupli- 


cation, 
Bold Face — 12-Point 35% Reduction 


The IBM typewriter with 12-point Bold Face type 
is useful for graphic arts work, especially for the 
preparation of copy intended for photo-offset dupli- 
cation, 


Bold Face — 12-Point 50% Reduction 


The IBM typewriter with 12-point Bold Face type 
is useful {or graphic arts work, especially for the 
preparation of copy intended for photo-offset dupli- 
cation, 


Figure 10.11. The effect of photographie reduction on IBM 12-point Bold Face type. 
The letters sharpen up as they are reduced. Examples of such a range of reductions 
for various type faces and sizes should be kept on hand in the composition group 
for reference when text paste-ups are being prepared for photo-olfset duplication. 
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Figure 10.12. Xerographic equipment used for duplicating line copy by an eleetro- 
static and mechanical powder method. The illustration shows from left to right: 
(1) cabinet for storing sensitized plates, (2) camera, (8) vopier, and (4) fuser, The 
operator is removing a paper offset-duplicator master from the fuser after the powder 
has been baked permanently into its surface. 


when reduced by various factors. Figure 10.11 illustrates the effect of 
reducing copy typed in a 12-point face. 

Continuous-tone photographic illustrations may also be produced on 
an offset duplicator, For making such illustrations, the offset camera is 
equipped with a ruled screen which is placed between the Jens and the 
film, adjacent to the film.* This screen breaks up the image into dots, 
small dots corresponding to light tones in the original illustration and 
large dots corresponding to dark areas in the original. The image is then 
transferred from the sercened negative to a photo-sensitive printing plate 
in the same manner as is line copy, When the plate is run on the office 
duplicator, the large dots carry a relatively large amount of ink to the 
duplicator paper and give an over-all appearance of dark tones, whereas 
the small dots give an appearance of lighter tones. 

Xerography. A variation in the copy-camera, offset-duplicator method 
of duplicating text matter and drawn lines is afforded by the relatively 
new process known as xerography. The equipment is illustrated in Figure 


* At least one eompany has recently placed a pre-sereened negative film on the 
market, eliminating the need for using a ruled sereen on the camera, 


164 THE TECHNICAL REPORT 


10.12. In this process, a piece of copy, such as a graph, chart, printed 
document, typed page, or other line material ig transferred to a paper 
plate by a dry, nonchemical, photographic-electrostatic powder method. 
Copying of half-tones or solid areas is now possible through use of a new 
processor. The quality of the image obtainable is shown in Figure 10.13. 

Xerographic copying uses and reuses electrostatically chargeable sen- 
sitized plates instead of film negatives to receive images transferred from 
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Figure 10,13. An example of a figure duplicated by the xerography-offset process from 
a line drawing, Note that the solid blank areas, such as the symbols for the ground 
connections to the battery, cranking motor, and voltmeter are not duplicated as 
thoroughly as lines, This can be remedied by pencil retouching on the plate or by 
the use of more recent xerography equipment, 
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a copy camera. Following exposure, these plates are developed by tum- 
bling with an oppositely charged resinous powder which adheres to the 
image. This image can then be transferred electrostatically to a sheet of 
paper, if a single copy is desired, or to a paper plate for an offset dupli- 
cator if multiple copies are needed. In either case it is permanently 
affixed by a final heating, For an intermediate number of copies, a 
xerography print can be made on vellum, this print then being used as 
a master in a diazo-dye printer. 

Xerography is chiefly useful in report production as a means for pre- 
paring offset plates where economy and delivery within a short time are 
more important than optimum appearance. For example, if a report is to 
include many printed exhibits in the appendix, and if insufficient time or 
funds are available either for retyping the copy onto direct-image plates 
or for preparing offset film negatives and photo-sensitive plates, this 
method offers a quick and reliable alternative. Similarly, xerography can 
be used for preparing paper plates for report covers, line drawings, and 
screened pictures. 

An offset-duplicator plate can be prepared in about five minutes, the 
image on the plate being permanent enough to furnish a remarkably high 
number of copies (up to 10,000) without appreciable decrease in defini- 
tion. The quality of duplication (that is, the sharpness of definition) ob- 
tained by xerography is usually below that obtainable from direct-image 
plates or by means of a conventional offset film negative and a photo- 
sensitive metal or plastic plate. For this reason, the routine production 
of entire reports by means of xerography holds no advantages and may 
even be undesirable, 

Xerography-prepared paper plates are considerably less expensive than 
photo-sensitive plates prepared from film negatives ($0.35-$1.00, as 
compared to $3,00-$5.00). Thus, if economy and speed are more impor- 
tant than premium quality, xerographic plates may be used extensively. 

One particular advantage of the xerography-offset method of duplica- 
tion over some other processes, say diazo-dye printing, is that originals 
of various image density or contrast can all be made to yield copies of 
uniform density without any change in the speed of production, simply 
by adjustments in the photographic or printing steps. Another advantage 
is that the finished xerography-offset (ink) images are more permanent 
for long-time storage than diazo-dye or photo-chemical prints. 


Stencil Duplicators 


At one time, the standard method of duplicating a report in the office 
and the laboratory was by stencil duplication, illustrated in Figure 10.14. 
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Today, stencil duplicating is probably falling into second place behind 
the offset duplicator process for quality report production, although it is 
still widely used because of its simplicity, versatility, and the availability 
of equipment. The reasons for its loss in position for report duplication 
are probably factors of quality: some lack of sharpness in the definition 
of characters and lines produced on a stencil duplicating machine, the 
difficulty of duplicating half-tone illustrations (and their low quality), 
and the usual requirement of the use of an ink-absorbent paper that is 





Courtesy of A. B. Dick Company 


Figure 10.14. A modem clectrically-driven Mimeograph machine, The stencil is 
attached around the drum shown at the top of the picture. Paper is fed into the 


machine from the supply at the left, and the printed sheets are delivered into the 
tray at the right. . 


ILLUSTRATING, DUPLICATING, AND BINDING 167 


less attractive to the eye and to the touch than the smoother papers 
usable on offset duplicators. In spite of these disadvantages, stencil 
duplicators are still widely in use, especially in small organizations that 
cannot justify the greater initial cost and the slightly higher operating 
costs of offset duplicators. 

As is well known, the stencil duplicating process depends upon the flow 
of ink from the inside of a perforated drum through an ink pad and then 
through a “paper” stencil which has been prepared by “cutting” on a 
typewriter or a tabulating machine, Stencils may also be prepared by 
photo-chemical means from a negative, or may be die-cut when quantity 
production is desired. Inks of various colors can be used, althougl—as 
with an offset press—the clean-up job involved with the use of several 
inks of different color makes such use well-nigh prohibitive in an office 
on a routine basis, 

How well a stencil duplicating machine is operated las a bearing on 
the quality of the duplication obtained, but even so the operation is 
simpler than that of an office offset press, chiefly because there are not as 
many controls or moving parts. Because of this greater simplicity, the 
stencil-duplicating opcration is often performed by clerical help rather 
than by a trained pressman, and costs of production, therefore, are lower 
than for an offset press. The upper limit of production on one make of 
stencil duplicator is about 5,000 copies per stencil, clearly high enough to 
be of no controlling significance in the preparation of most reports, 


Spirit Duplicators 


Although never an important medium for quality report preparation, 
spirit duplicators (using the transfer or hectograph prineiple) have been 
and are still being used for duplication of reports of short-term value, 
such as progress reports. There are at least five different makes on the 
market; the machine illustrated in Figure 10.15 is one of these. The 
process depends upon the transfer under pressure of part of an aniline- 
dye image from the back of a master to a slightly moistened copy sheet. 
The master is prepared with a piece of special carbon paper backed-up 
against a sheet of special paper, by typing or drawing on the front. 

The chief advantage of this process is speed in small-quantity runs, 
because of the simple method of attaching the master to the press and 
because of the simplicity of controls. Operation of the machine is usually 
performed by clerical employees, and operating costs are low. A disad- 
vantage is the tendency of the carbon-paper backing material, used in 
preparing the master, to stick to the skin of the operator and to typewriter 
rollers and keys, although the dirtiness that results has recently been 
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considerably alleviated by the development of sealed masters. A more 
important disadvantage from the standpoint of report duplication is the 
tendency of the duplicated ink images to fade upon exposure to light 
over a period of time. 





Courtesy of Ditte, Ine. 


Figure 10.15. A modern electrically-driven spirit duplicator (heetograph). The illus- 
tration shows the master attached to the drum, the feed paper at left, and duplicated 
copies being received on the tray at right, This unit will copy onto paper or card 
stock, from 3 x 5 inches to 9x 14 inches in size, The model D-11 illustrated sells for 
just under $350, 


From the standpoint of appearance, duplication by the spirit process 
is lower in quality than that obtainable from an offset duplicator, but not 
appreciably lower than obtainable with a stencil duplicator. Strangely 
enough, it may be the color of the dye generally used with these machines 
(light blue or red) which gives an appearance of inferior quality, since 
through many years of habit most people have accepted black printing 
as most desirable for formal text matter. 

Another disadvantage of the spirit duplicator for report preparation is 
that the practical upper limit of production from a master is about 300- 
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400 copies. The process, therefore, must generally be considered as useful 
for only short runs. 

In spite of these several disadvantages, the spirit duplicator still fills 
a place in the office or the laboratory for short runs of reports intended 
for short-term use, particularly where low cost and relatively rapid de- 
livery are required. 


Rerunning of Masters 


Every effort should be made, in specifying the number of copies of a 
report to be run, to provide copies for both present and future needs, 
Occasionally, however, writers will know in advance that demand cannot 
be gauged accurately, or that storage space cannot be allotted for an 
adequate stock. In these events, or simply for insurance, plans for dupli- 
cation often must include provisions for additional printings. 

Photo-ofiset duplicator plates ean be used for multiple runs of high 
quality, and need only be “run down” (cleaned of superfluous ink by 
sending extra shects through the press with the ink supply shut off) and 
gummed to protect the surface. Metal plates are more durable than the 
photo-plastic plates, but both are in general highly satisfactory. Even if 
the plates are not retained, the negatives used in their preparation (eut 
apart, if necessary) can be compactly filed, much as any other 815 x I1- 
inch documents. 

Direct-image offset-duplicator plates ean be rerum with fairly satis- 
factory results if they are run down and gummed after use, provided that 
initial runs are not of excessive lengths. Much depends also upon the 
quality of the typewriter ribbons and the plates; more expensive plates 
are available from most manufacturers for use for multiple runs. 

Some presses make it possible to produce a duplicate master by send- 
ing a clean plate through at the end of a press run. Another way of 
insuring the availability of a “reproducible copy” without preserving the 
original plate is to send through the press a sheet of vellum, from which 
diazo-dye prints ean later be prepared. 

Duplicator stencils, such as used in mimeograpling, can be rerun if 
excess ink is removed after each run, either by blotting between 
(absorbent) sheets of newspaper or by washing in water (for water- 
soluble inks) or a suitable solution (for oil-base inks). For spirit-dupli- 
cator masters which were not exhausted by the first run, the only 
precaution needed is protection of the active image with a cover sheet. 
Diazo-dye masters need only to be kept clean and undamaged, 

Since preservation of offset-duplicator plates and steneils for rerumning 
takes time and thus costs money, it is often preferable (if permissible) 
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to run extra copies on initial runs and to instruct the pressman to 
destroy the original plates after first use. Even if preserved, only the 
inetal photo-offset plates have a long life, and that must be kept in mind 
in storing plates for months or years. 

When reruns of a report are requested and the original masters are no 
longer available or usable, recourse may be made to the photo-chemical 
or facsimile copying of an earlier version if only a few copies are needed; 
to xerography-offset duplicator runs for, say, above 15 copies; or to 
photo-offset. printing for long runs of high quality. 


Summary of Duplication Methods 


Table 10.2 summarizes the important characteristies of the previously 
discussed types of report-duplication processes. From a study of this 
table it will be seen that: 


Taste 10.2, Caarscrertstics or Processes ror Revorr Dupiication 


Normal 


Economical Range Cost, Cents Quality of 
Process of Quantities Suitable Use per Sheet Reproduction 
Facsimile 1-4 Exhibits 10-15 Fair 
Photo-chemical 1-5 Exhibits 15-20 Good 
Xerography- 

Offset duplicating 20+ Exhibits 0.5-5 Good 
Spirit 5-300 Text 0.5-1.5 Fair 
Stencil 10+ Text 0.5-1.5 Good 
Diazo-dye 1-50 Figures, Tables 2-5 Good 
Offset duplicating 20+ Text, Figures, 

Photographs 0.5-2* Excellent 


* Higher for short runs using photo-offset plates. 


l. Facsimile methods are suitable for a small number of copies of an 
existing document; i.e., for exhibits, such as might be included in an 
appendix. The cost is low for these small quantities, but the process 
lacks something in quality. 

2. Photo-chemical prints also are suitable for exhibits; they are some- 
what more expensive but of better quality. 

3, Nerography combined with offset duplicating is the most economical 
process for longer runs of exhibits. The cost is low, and the quality is 
satisfactory for all but top-quality reports, although not quite as 
good as by film-negative photo-offset duplication. 

4. Spirit and stencil duplicating are suitable for texts of drafts or 
interim reports, and their cost is low. However, spirit duplicating is 
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inadequate for very long runs, and neither proeess is satisfaetory for 
halftones or for top-quality reports. 


5. Diazo-dye printing is suitable for up to 50 copies each of translucent 
masters such as vellum originals of tables and figures. Por these short 
runs, the cost is low. The quality of these prints is adequate for all 
but top-quality reports. 
6. Offset duplicating is suitable and economical for any length of run 
above about 20 copies, for the duplication of text, figures, and half- 
tones of photographs. Even in short runs the cost is low for duplica- 
tion of text and line drawings from direct-iimage plates; it ix also 
low for long runs of halftone pictures. The quality is excellent. Office 
offset duplication can be supplemented as the work load demands by 
commercial photo-offset printing, 


COVERS 


There is an old saying: “Don’t judge a book by its cover,” yet it is 
surprising how much a well-prepared cover will do to increase the first 
appeal of a report and even to give the implication that the over-all 
report is well executed and therefore substantial and reliable, Just as a 
report that has cost many hours of eareful preparation deserves the 
highest quality in the printing of its text, a well printed text warrants an 
attractive cover. 

For routine reports intended principally for distribution within an 
organization, or for file record purposes, covers should of course be simple 
in design and low in cost. For these, the title and report number may 
be run on an office duplicator from a typewritten direct-image plate, or 
the cover may carry simply a typewritten label attached with rubber 
cement. The latter is the simplest procedure, although not necessarily 
the most rapid method, for a report reproduced in quantities of less than 
about 25 copies. 

For reports intended for distribution outside an organization, or for 
presentations to top-level management where a more pleasing impression 
may be desired, covers may be more elaborately prepared. For example, 
a special cover design may be considered necessary, and the cover may 
carry some multicolored art work such as a company emblem or trade- 
mark, as illustrated in Figure 10.16. For covers of this type, a cover-paper 
stock of premium quality may be justifiable. The printing of such a cover 
may still be an office-duplicator operation, insofar as the title is con- 
cerned, i.e., with individual titles imprinted as needed, but it is often 
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Figure 10.16. The front cover of a modern technical report, bearing composite art 
work related to a company’s field of work and an emblem. The title is imprinted as 
required on an offset duplicator, using an otherwise-preprinted cover. 


advantageous to have the special art work or company emblem pre- 
printed by a commercial printer. 

For the imprinting of a title on a front cover, one of the most eco- 
nomical procedures, resulting in a satisfactory appearance, is the use of 
layouts containing preprinted letters. These preprinted letters come on 
wax-backed transparent cellophane sheets. The individual letters are 
cut from the sheet with a sharp blade and lined up by registering the 
printed ruled line on the cellophane sheet with a blue-pencilled line 
drawn on the backing sheet. The letters adhere to the paste-up sheet by 
means of the wax. After the assembled letters and words are pressed 
down in place, the printed line can be cut away and peeled off the paste- 
up sheet, leaving only the letters and the nonphotographic blue line. The 
principal disadvantage of this method is that the spacings between 
letters and words are subject to variation because they are located by 
individual judgment. 
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Figure 10.17. Alignment of Foto-type preprinted letters is accomplished in a wooden 
aligning stick, the slot width of which can be adjusted to give the desired pressure 
on the edges of the paper letters, Behind the aligning stick is the supply of letters 
in one font and type size. Also shown are storage cabinets for additional fonts. 


Another method of setting titles is furnished by preprinted, precut paper 
letters. These preprinted letters are assembled in an aligning stick (as 
illustrated in Figure 10.17), then joined with cellulose tape and pasted 
down on a cover layout. The layout is then photographed for the prep- 
aration of a photo-offset plate or a plate prepared by xerography.. The 
letters come in a variety of styles and sizes from 12 point to 72 point, 
each being furnished in a block of approximately 100 letters at a cost. 
today of about 40 cents for 100 individual letters, The layout of the 
front cover of an average report consisting of 100 letters would cost 
40 cents for the preprinted letters and about 50 cents for the labor, for 
a total of 90 cents, At today’s prices, this compares very favorably 
indeed with an estimated $8.00 for the same cover using “repros” 
(reproductions) of typeset copy. Although the alignment of preprinted 
letters and words is not as accurate as that obtainable with typesetting, 
the slightly lower quality is usually acceptable for report covers in view 
of the savings involved, 
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Courtesy of Ralph C. Cozhead Company 


Figure 10.18. A photographic composing machine (Coxhead-Liner) for headlines, etc. 
In the picture at the top the operator is turning a knob to select the particular letter 
desired, The image of the letter is transferred from a plastic type font to photo- 
graphic printing-paper tape when the operator presses the button at the left. The 
tape is developed inside the machine and emerges ready for use from the slot in the 
side, as shown in the lower picture, This unit costs about $750. 
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Figure 10,19. Special cover of a report containing a large number of drawings, ac- 
commodated in a pocket at the back. The text of the report is bound between the 
two hard covers at the left of the picture. Beeause the pocket is made of stiff board 
(covered with plastic) the large folded drawings do not warp the text pages. 


Another process available today for the setting of cover titles is a unit 
known as a photographic composing machine. In this unit, illustrated in 
Figure 10.18, the type faces, which are available in sizes from 14 to 72 
point, are arranged around the periphery of a series of plastie discs, 
which can be rotated so that each letter in turn may be chosen, The 
shape of the letter is transferred from the plastic disc to a photo-sensitive 
tape, either paper or film, by means of the passage of light around the 
character or letter chosen and onto the film or paper strip. The strip is 
wet~cdeveloped, fixed, dried, and then cut up into lines and pasted on 
the layout sheet with either rubber cement or tape. Although equipment 
of this type is relatively high im first cost, the unit can be economically 
justified if it is used extensively. 

Another type of report cover utilizes a die-cut area with or without 
a transparent cellophane window to provide a view of the title as it 
appears on the title page. Since the title page normally bears more 
complete information than the usual front cover, such as names of 
authors, the layout of the title page must be so arranged that the window 
allows the revelation of only that part which is desired. 
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Occasionally, special covers may be required for a specific purpose, 
such as a cover which is made to hold a number of large exhibits that 
cannot he bound conveniently in the report proper. For example, a 
report may need to include a considerable number of large engineering 
drawings which cannot be reduced to normal page size without loss of 
legibility or excessive expense in redrafting. In such instances, a cover 
may he designed and constructed to hold these drawings in a pocket, as 
illustrated in Figure 10.19. The construction of such a cover may be of 
paper-board with a plastic sheath; its production must usually be per- 
formed by a company specializing in the manufacture of binders. The 
cost of such a special cover might run around $5 each in quantities of 
100, so that it is economically practical only in rare cases. 





Courtesy of Pitney-Bowes, Inc, 


Figure 10.20, The folding of figures and tables larger than 84 x 11 inches for binding 
in a report of that size can be done by machine in a unit such as shown here. This 
unit can fold at the rate of 10,000 sheets per hour. The unfolded sheets ate fed into 
the machine from the tray at the upper left of the picture and emerge folded onto 
the receiving platform at the lower left. The unit pictured sells without the stand 
for about $440. 
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REPORT ASSEMBLY 


Since a report generally consists of anywhere from 5 to 100 pages, 
there remain, after the text, illustrations, covers, and exhibits have been 
duplicated, the jobs of assembling the pages in the correet sequence and 
binding them. 


Folding 


When tables, charts or other types of report illustrations are prepared 
in a size larger than 84% x 11 inches, they must be folded to fit into a 
standard report cover. Figure 10.19, discussed in the last section, illus- 
trates one method of handling extremely large drawings. Ordinarily, 
tables and figures that are larger than 814 x 11 inches may be 11 x 17 
inches in size or somewhere between, such as 11 x 13 inches. The folding 
of such tables may be done by hand; however, if a large number of copies 
are being prepared, this operation may be tedious and time consuming. 

To expedite such work a folding machine may be used, as shown in 
Figure 10.20, If the table is, say, 11 x 13 inches, a single fold is made 414 
inches from the right edge of the sheet. However, if the table or figure 
is 11 x 17 inches, it may he accordion folded. An accordion fold would 
consist of first folding the shect 814 inches from the right edge, and then 
making a second fold 444 inches from the right edge so that the upper 
part ean be folded back again and thus not cover up the left binding 
edge. 


Collating 


Gathering of the pages, often referred to as collating, may be done by 
hand for a small report, individual pages being either stacked around 
a table, in a series of pigeon-holes, or in a folding rack such as illustrated 
in Figure 10.21. The pages are arranged in the correct order, and one 
copy of each page is picked up by hand. For gathering reports of a con- 
siderable number of pages, especially when reproduced with a large 
number of copies, mechanical collators are commercially available; one 
model is illustrated in Figure 10.22. While these mechanical units may 
not necessarily speed up the gathering of the pages, they greatly facili- 
tate doing the job in a small floor space. 


Binding 
A common method of report binding is the use of bifureated paper 


fasteners through punched holes, the cover being provided with a narrow 
punched binding edge folded back inside the normal width of the cover. 


178 THE TECHNICAL REPORT 





Figure 10.21, A simple folding rack for collating report pages. 


However, this method, illustrated in Figure 10.23, requires the use of 
drilled paper, and drilled paper does not run in an office duplicator as 
easily us undrilled paper unless it is first carefully fanned. In some 
organizations, the paper is drilled after printing, an arrangement which 
also has the virtue of reducing the types of paper carried in stock. A 
paper drill, suitable for use in a small duplication group producing tech- 
nical reports, is illustrated in Figure 10.24. 

A simple method of assembly is by stapling, illustrated in Figure 10.25, 
the staples either being left exposed or covered with a strip of binding 
tape folded around the binding (left) edge of the report, as iHustrated in 
Figure 10.26. After the hinding tape is applied, the other three edges 
should be trimmed uniformly to give the finished report a clean-cut 
professional appearance. * Normally, a cut of about 4% inch will be suffi- 
vient to eliminate all irregularities: allowance for such trimming must 
be made in establishing standards for margins. This trimming operation 
‘an be performed on a paper shear, such as illustrated in Figure 10.27, 
which will permit the trimming of several bound reports at a time. 

Stab binding of reports (with staples or paper fasteners) has the dis- 
advantage that the report pages are held fairly tightly in place; as a 
result, they cannot be opened flat against a desk for ease of reference, 
as is usually possible with a sewed hook. To avoid this disadvantage, a 


* Obviously, reports containing oversized shecls which have been folded to a 
width of 8% inches should not be trimmed along their right vertical edge. 
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Figure 10.22, A mechanical collator manufactured by the Thomas Company. This 
particular unit handles 16 pages simultancously. A treadle underneath is connected 
by a linkage with rubber-tipped fingers; each finger forces one sheet at a time from 
each tray. At the left of the operator is a mechanical jogger used to align the edges 
of collated pages. The collator sells for about $475. 


report can be run on paper 11 inches high by 17 inches wide if an offset 
duplicator of adequate size is available, or if reports can be run on a 
large offsct press. The report can then be saddle stitched at the middle 
of the folded sheets, as illustrated in Figure 10.28. 

Another way to circumvent the disadvantage of stab binding is to use 
mechanical bindings. One of these is simply a series of plastic rings of 
appropriate diameter fastened together with a longitudinal backbone, 
each ring passing through a corresponding rectangularly punched hole 
in the binding margin of the report. Pages can be punched with a hand 
punch, as shown in Figure 10.29. The plastic rings are inserted through 
the punched holes with the aid of a comb, as shown in Figure 10.30; the 
fingers of the comb spread apart the plastie rings and allow the pages to 
be threaded onto them. 

This type of binding is attractive and useful, but has the physical 
disadvantage of taking slightly more room for filing. The plastic binding 
material furnished by one supplier costs about 7 cents per piece for a 
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Figure 10.23, Binding a report may be done with paper fasteners through drilled 
holes. Note the special 2-way fold on both front and back cover, which hides the 
bound edges of the pages. 


ting % inch in diameter and 11 inches long. The rings are available in 
11 different diameters rangmg from 44, through 14% inches. 

Not to be overlooked in the over-all cost of such a binding method 
is the high cost of the labor required for punching the rectangular holes 
in the paper, an operation which cannot be done as rapidly as drilling 
because of the sharp edges of the rectangularly shaped holes. Where any 
large volume of work is involved, a power-operated punch is essential, 
for it can punch up to 20 sheets at a time. Such a unit costs just under 
$400. 

Reports may also be bound with a spiral plastic threaded into round 
drilled holes, or with steel wire, either spirally threaded or with a series 
of rings joined at the back. A typical steel wire binding is illustrated in 
Figure 10.31. Such bindings are usually available from commercial 
binderies. However, equipment has recently been developed that may 
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Courtesy of the Challenge Machinery Company 


Figure 10.24. Paper drill suitable for use in the report-producing group of a technical 
organization. The unit illustrated sells for just under $300. 


soon be on the market for doing steel binding in an office. While com- 
mercial steel-wire binding may be expensive compared to stapled and 
plastic bindings performed in a small reproduction group, and although 
it may be undesirable if changes need to be made after the initial bind- 
ing, it may have to be used when the workload is heavy and a large 
number of copies of a report are required on short notice. The commercial 
binding of reports with steel wire costs approximately 50 cents per copy. 

Normally, reports are bound in the traditional sequence of title page, 
table of contents, foreword, text, illustrations, and exhibits. If, however, 
the illustrations are referred to often in the text, a more desirable method 
of handling them is to print them on the same pages ag the text, This 
may not always be practicable; for example, the illustrations may be 
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Figure 10.25. Binding a report at the left edge with an electrically-powered foot- 
operated stapling machine manufactured by Bostitch. Two staples normally suffice 
for this type of binding. The unit illustrated sells for about $200, 


drawn figures already in existence on vellum, and it therefore may be 
desirable to duplicate them by the diazo-dye process. In another case, 
photo reduction on an offset camera may not be desirable because the 
illustrations are highly detailed; full-size copies may therefore be 
required. 

If full-size offset or diazo-dye prints are used, reference to them at the 
appropriate places in the text can be facilitated by having them bound 
at the right-hand side and mounted in a special cover provided with two 
binding edges, so that each exhibit can be opened and laid flat opposite 
the text page which refers to it, This method of assembly and binding is 
illustrated in Figure 10.32, Although more expensive than conventional 
assembly, this method will be appreciated by the studious reader of a 
report copiously supported by illustrations. 
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Figure 10.26. Stripping tape over the cdge of a report that has been bound with 
steel staples, The tape is gummed and may be made to adhere neatly by friction, 
This operation can be done by hand for small-quantity production, as shown in the 
illustration, but is preferably performed by machine in quantities abuve 100 copies. 


ILLUSTRATIONS AND EXHIBITS 


Many reports contain supporting material such as charts, photographs, 
tables of data, graphs, and diagrams. Since the preparation of such sup- 
porting material may require a longer period of time than the typing of 
the text itself, these components should be considered at an early stage 
so they do not delay the publication of the integrated report. 

When a technical report is first being planned, the author may assemble 
his illustrations and exhibits from those that he has accumulated during 
the progress of his work, with the thought that since they have been 
adequate as working tools throughout the course of his project they can 
be used with equal effectiveness in the final report. Indecd, such working 
tools may be entirely satisfactory as illustrative material for a progress 
report, but they are usually less desirable in a final report. 

The tendency in the larger organizations, now, is to treat the final 
preparation of a technical report more as a graphic-arts project than as 
a collection of heterogencous material that has been accumulated during 


184 THE TECHNICAL REPORT 





Figure 10.27. A small hand-aperated paper shear manufactured by the Challenge 
Company, and suitable for the trimming of bound reports in a small duplication 
group. The unit illustrated sells for about $450. 


the course of a project. It is a well recognized truth that, considering 
the time, effort, and money expended in the over-all conduct of any 
project which culminates in the preparation of a formal report, the 
expenditure of additional effort and money for the preparation of illus- 
trations that are adequate from a graphic-arts standpoint is well justified, 
especially since this expenditure does not have to be disproportionate in 
amount. 

There are two general methods of handling illustrations and exhibits. 
The first is to include them in the text of the report at the appropriate 
places where references are made to them. In this method, the exhibit 
may either be reproduced on the page of text itself, by photo-offset 
printing, or may be included on a facing page as a diazo-dye print, as a 
photo-chemical print, or as a glossy photographic print. 

Usually, illustrations will be included on a page of text when they are 
relatively small, few in number, and not too detailed. This technique is 
quite effective in the case of small tables, charts, and photographs, for 
it gives the necessary information to the reader at the exact place in the 
text where he needs the information; it is the method to which most 
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Figure 10.28. Saddle stitching of a report that has been run on sheets 11 x 17 inches 
in size, and folded to 8% x 11 inches. 


readers have been accustomed in reading printed journals and books. 
The other technique, that of having the illustration facing the page of 
text, while it does have the advantage of allowing the reader to make 
quick reference to it, has the disadvantage of breaking the continuity of 
the text, since such exhibits are usually blank on the reverse side. This 
disadvantage can be overcome by the special binding method which was 
discussed at the end of the section on binding and which is illustrated by 
Figure 10,32. 

The second general method of including illustrations is to place them 
at the end of the report, This method is generally employed when there 
are a large number of such items. They are customarily included in a 
systematic manner, such as by placing all the tables first, the graphs 
second, and the diagrams and photographs third. The actual sequence 
to be followed should be based on the principle of maximum usefulness 
to the reader, with the important material to which the reader must 
refer most frequently being placed first. 

In preparing all illustrations and exhibits, the author should bear in 
mind certain simple rules of layout in order that the finished products 
may be understandable, useful, and appealing to the reader. All unneces- 
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Figure 10.29, Hand-operated unit for punching multiple rectangular holes in paper 
to receive plastic-ring binding. It is sold by the General Binding Corporation at a 
price around $175, 


sary material should be excluded. The proportions and fing} size of the 
layouts should be appropriate for the finished report. Since most reports 
are reproduced in a size $44 inches wide by 11 inches high, exhibits 
should be laid out to fit this proportion and size; with an adequate left 
margin (usually 144 or 144 inches) allowed for binding. This principle 
usually requires that illustrations of all types be laid out specifically for 
report reproduction, and only rarely can an illustration be lifted bodily 
from some other use. 

Since reports are almost universally reproduced with the lines of text 
running across the 814 inch dimension, reference to illustrations can be 
facilitated for the reader if they are laid out in the same direction; i.e. 
so that the report does not have to be repeatedly turned into a different 
position for reading and reference. Whenever possible, illustrations should 
fit on an 84 x 11-inch sheet, and only where no alternative exists should 





Figure 10.30. Mechanical binding with plastic rings manufactured by General Bind- 
ing Corporation. The illustration at the top shows the binder and rings of a variety 
of colors and diameters, The picture at the bottom shows the cover of a report being 
placed over the plastic rings as they are held open by the fingers of the binding 
machine over which the report pages with slotted holes have been placed. The bind- 
ing machine sells for about $115. 
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Figure 1031, Steel-wire mechanical bindings are sometimes considered superior to 
the more colorful plastic bindings because they require less room for report filing. 
Equipment is now being developed for doing steel binding in an office and small 
shop, at a cost of a few cents. 


resort be made to a larger size. Some alternatives to the use of larger-size 
sheets may be the breaking down of an illustration into various parts or 
the photographic reduction of a layout, with care being taken to see that 
legibility is not impaired. 


Tables of Data* 


Tables of data are usually typewritten and may be reproduced by the 
same method as used for the text, or they may be included as diazo-dye 
prints or photo-chemical prints. Tables of data can be laid out in such a 
wide variety of ways that broad generalizations as to arrangement of 


data are impracticable. A few guiding suggestions, however, might be of 
value: 


* See Chapter Eleven for additional details, 
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Figure 10.32. This special report construetion, with bindings at left for text and at 
right for figures and tables, allows all figures to be laid flat on the desk opposite the 
appropriate text matter. 


1. Tables should preferably be headed by a table number and a title, 
both of which are placed at the top and centered over the body of the 
table. While it is a practice in some organizations to number tables with 
Roman numerals, there is no particular advantage in so doing, and Arabic 
numerals are now generally preferred. 


2. Although tables of data can, in their handwritten form, be laid out 
with ruled Imes and ruled vertical columns, these devices are better left 
out of the typewritten versions since they involve additional time in prep- 
aration and are not generally necessary; horizontal and vertical align- 
ment of the typewritten characters guide the reader’s eye as effectively as 
a ruled line. Where a table carries box headings covering more than one 
column, however, some ruling may be necessary to avoid ambiguity in 
the interpretation of the data. 

8. While the extensive use of abbreviations and symbols in the text 
of a report is not generally desirable, they are entirely satisfactory in a 
table of data where the lack of space does not always permit the use of 
spelled-out words and phrases. 
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4, Tn general, all typing in a table should be in the same direction. 
Not only does this simplify the preparation of the typed version, but it 
also facilitates the use of the table by the reader. Occasionally, the 
report writer is tempted to write column headings vertically or at an 
angle of 45 degrees in order to squeeze in more information. However, it 
is better practice to boil down these long headings to a length that will 
permit them to be placed horizontally on the page. The use of abbrevi- 
ations in such space reduction is permissible, as discussed in Item 3. 

5. It is essential that the units of the value or measurement being 
reported in the table be clearly understood by the reader. While it is 
traditional practice to put the unit immediately after the description of 
the item being reported (or below, in the case of column headings), some 
variation in this practice is permissible. For example if several columns 
of figures are reported with the same unit of measurement, the unit may 
be listed in the heading across these several columns. Modern practice 
calls for separating the units from the item reported with a comma, not 
a dash. 

6. Whenever practicable, the decimal points in a column of figures 
should be aligned vertically, so that the relative values of the figures can 
be quickly seen by the reader. Occasionally such alignment becomes im- 
practicable, especially where a large amount of information is to be 
squeezed into a small! space. 

7. When vacant spaces occur in the table because of lack of data, 
these spaces should be filled in with dashes or a few periods. 

All of the points discussed in the preceding paragraphs are illustrated 
in the samples shown in Figure 10.33, 


Curves, Charts, and Sketches* 


Graphs, bar charts, and pie diagrams are often used in technical 
reports as a means either of substantiating the conclusions which the 
author draws from his accumulated data or of clarifying for the reader 
some relationship which can be presented more concisely in graphical 
form than in words or in tables. Technical people initially plot graphs on 
standard cross-sectioned printed paper, which is available commercially in 
a wide variety of types. These original plots are usually in the nature 
of work sheets, and the choice of scales may be determined largely by 
the extent of the data and the convenience of division. However, where 
graphs are to be reproduced in a report, replotting of the data may be 
necessary in order that the finished layout may properly suit the size 


* See Chapter Eleven for additional details. 
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TABLE ___ 
ANALYSES OF OILS Y AND X 


rr eaaa an aaae 
re ne 





Oil Y Oil X 
| Whole Oil Whole Oi! Cur A Cut C 

Per Cent (vol) of 

whole oil 100 100 25.0 25.0 
Distillation range, F* 266-3564 316-4194 316-344 358-419 
Gravity, °API 20.0 29.5 30.4 29.7 
Viscosity, 

SSU at 100 F 475.0 307.0 108.5 204.6 

SSU at 210 F 52.2 53.4 41.1 48.1 
Sulfur, wt % 0.26 0.28 0.26 0.24 
Phosphorus, wt % 0.025 0 0 0 
Zinc, wt % 0.014 0 0 0 


—s n YF  _ .. cp pn l coerce: 
* At 0.080 to 0,140 mm Hg absolute pressure. 


2n ne 
—an J n r 


TABLE 
HEATS OF PRECOMBUSTION REACTION WITH DELAYED IGNITION 





__ Fuel Blend, % _ Total Heat Heat of End of 
of Combustion, Precombustion, Precombustion, 

DIB mHeptane kcal/mole kcal/mole Degrees 

50 50 910 <0 - 

35 65 899 22 +19 

30 70 894 46 +13 

27 73 884 72 +10 

24 76 880 - - 

21 79 877 - : 








Figure 10.33. Two examples of tables laid out in ways suitable for use in a teeh- 
nical report. 
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Figure 10.34. An example of a graph laid out in a manner suitable for use in a 
technical report. Note that a rather coarse grid is used, and that the scale captions 
have been kept as simple as possible. 


and proportions of the reproduced page. An example of a graph layout 
suitable for a report is shown in Figure 10.34. 

One consideration to be borne in mind in the replotting of graphs for 
reports is the audience to whom the report is primarily directed. If it is 
directed to management, it may be adequate to plot curves and graphs 
on a plain field without a grid, with scales indicated only by small marks 
along the coordinate axes. If the report is directed to technical people, 
who may refer to it frequently for exactness of detail, graphs might be 
better plotted on cross-sectioned paper so that intermediate values can 
be read. Even when a report is being directed to technical people, how- 
ever, it is not always necessary to use an extremely fine grid, and it 
should be remembered that a fine grid generally does not reproduce well 
on any of the office duplicating machines. For example, graph paper 
having ten divisions to the inch may not be as acceptable to a technical 


person when it is reproduced in the finished report as a graph with only 
two divisions per inch. 


ILLUSTRATING, DUPLICATING, AND BINDING 193 


Commercially available graph paper is usually made with rather 
narrow margins of about 0.5 inch, and this does not allow sufficient space 
for the insertion of scales and scale captions, for the main title of the 
graph, or for binding into a report. For these reasons it is often the 
practice of technical people to use parts of the ruled grid itself for the 
scales, captions, and title, with the result that legibility is somewhat 
impaired. While such a practice is not objectionable in the preparation 
of graphs for working purposes, it is not the best practice for those 
graphs that are being prepared directly for inclusion in a report. Accord- 
ingly, a grid may have to be ruled specially to allow sufficient space 
for such printed matter. Alternatively, one can cut out of commercially 
available graph paper the necessary grid area to accommodate the graph 
and then fasten it onto a white backing sheet to accommodate the 
necessary text matter. If such a hand-prepared sheet is to be reproduced 
as a diazo-dye print, the parts can be assembled with transparent 
cellulose tape, but if it is to be reproduced by the photo-offset method 
the graph paper should be stripped onto white paper with rubber cement 
or white opaque cellulose tape. 

When a finely ruled grid is used, the addition of labels on the grid 
itself, such as along the curves, often results in illegibility when the 
graph is reproduced by office methods, since color contrast (black on red, 
for example) disappears when the figure is printed in one color. To avoid 
illegibility, small areas, known usually as windows, may be cut out of 
the grid to allow for the insertion of such labels, which are attached to 
the graph paper by means of transparent cellulose tape or rubber cement, 
depending upon the duplication pracess to be used. 

With further reference to labels on curves, it is preferable to have 
such labels give a clear-cut identification rather than to show a symbol 
which must be identified by the reader from a legend. A legend should 
be resorted to only when limitations of space prevent the use of the 
complete wording. Labels on curves should be lettered horizontally for 
ease of reading, as shown in Figure 10.34, unless cramped space prevents. 

Generally, lines and curves are drawn in India ink on vellum paper; 
lettering also may be done m India ink, either by hand or with a 
mechanical lettering set. It is more economical and faster, however, to 
_ have the lettering prepared on an electric typewriter with one of the 
larger type faces. As with tables, abbreviations may be used liberally 
in graphs. 

One technique which can be used for a combination hand-ruled graph 
with typewritten labels and title is to have the drafting done first and a 
diazo-dye print prepared before any of the text matter is added. The 
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typist who then adds such text matter may have at her disposal an 
exact copy of the graph which she can use as a preliminary work sheet 
to try out the positioning of the title, captions, and grid notations before 
completing the finished product. This technique is particularly useful 
when the graph is prepared on vellum and is to be reproduced by the 
diazo-dyc process, but it is unnecessary when the graph is to be repro- 
duced by photo-offset, for here the positioning of text matter can be 
determined by trial and error before final pasting. The general use of 
vellum paper for graphs has been found to be desirable because India ink 
flows well onto it and reproduction can be made from it by most dupli- 
cation processes. 

Where a large number of reports may use a standard type of graph 
paper, and where an organization is equipped with an offset duplicator, 
considerable economy of reproduction may be obtained for graphs by 
having a number of paper plates preprinted with the required grid. This 
grid is initially drawn on white paper, an offset-negative film is pre- 
pared, and an aluminum or zine plate is made, This metal plate is then 
used on the offset; duplicator for the running of the preprinted paper 
plates. These can then be used for direct plotting of the necessary graphs 
or curves with the proper type of reproducing ink (not India ink) and 
for the insertion of the text on a typewriter with the proper type of 
ribbon. 

Charts. Bar charts and pie diagrams should preferably be prepared 
on plain paper. While it is common practice for the initial draft of such 
figures to be laid out on graph paper as a matter of convenience in cal- 
culating scales, they should be replotted on plain paper for the finished 
report, A typical bar chart suitable for a report is shown in Figure 10.35. 
In the comparison of values by means of a bar chart where only one 
variable is involved, it is good practice to fill in the bars in solid black 
with India ink. If two variables are involved, it may be desirable to 
shade or cross hatch the two sets of bars in a different manner. 

As is well known, a wide variety of such cross hatchings can be pur- 
chased from most artist-supply stores in the form of preprinted cellophane 
with wax backing. If bar charts are to be processed through a diazo-dye 
printer, the wax backing of one make may be melted by the heat of the 
lamp, so that the cross hatching may become detached from the chart 
and may stick to the glass surfaces in the machine, causing damage to 
other originals. However, another commercial cross-hatched material is 
not subject to this difficulty. 

The same precautions and considerations regarding margins, legibility, 
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RELATIVE EFFECTIVENESS 
(0.1 PER CENT BY WT TEL=100) 
100 > 





| - TETRAETHYLLEAD 
2+ TETRAPHENYLLEAD 
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Figure 10.35. An example of a column-type bar chart prepared in a manner suitable 
for use in a technical report. Note that there is no vertical ruling on the grid. The 
individual columns themselves are spaced closer together than the groups of which 
they form a part. 


and positioning of the layout with respect to the sheet as discussed for 
graphs apply with equal force to bar charts and pie diagrams. 

Sketches and Schematic Diagrams. Sketches prepared for shop use 
in the machining of parts or construction of equipment generally should 
not be used in a finished report. While they may be entirely in order 
where exact details are necessary for reference by technical people, more 
often than not a much simplified version of a shop drawing is adequate 
for a report, since illustrations of this type are usually included for 
clarification of some point of construction or for depicting some new 
experimental part which cannot be as adequately illustrated by means 
of a photographic external view. Furthermore, since shop drawings often 
are much larger than 8% x 11 inches in size, they may introduce com- 
plications in the assembly and binding of a report. Accordingly, shop 
drawings and rough sketches should be redrawn for a finished report 
with the principal aim of clarifying construction rather than providing 
the completeness required for machine-shop use. 

For example, many of the dimension lines probably can be omitted 
because they would be of little value to the report reader. Similarly, only 
one view may be required rather than a plan, elevation, and side view. 
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In place of a conventional engineering drawing, an isometric view or 
perhaps one simple cross-sectional view may be better for report use, 
Finally, unnecessary drawing numbers should be replaced by a figure 
number, A drawing that has been simplified and is suitable for use in 
a report is shown in Figure 10.36. 





BEARING SUPPORT 


RUBBER TUBING 


GLASS FLASK 


Figure 10.36. An example of a cross-sectional drawing suitable for use in a report. 
Note that dimension lines have been eliminated, and that the individual parts have 
been labeled distinctly. 


Photographs 


The conventional technique of mounting photographic prints on the 
pages of the text itself, with captions reproduced beneath, is fast dis- 
appearing from the scene. The technique is time consuming, and the 
finished appearance is not particularly satisfactory, since distortion of 
the mounting page usually occurs. A better technique ig to have the 
photographic print prepared in the same size as the finished page; com- 
monly, 844 x 11 inches. In such cases, the title and figure number of the 
photograph can be laid out on white paper and an offset line negative 
made; this is then stripped together with a continuous-tone negative of 
the photograph, so that an integrated photographic print can be made. 
Similarly, two or more photographic negatives can be placed on an 
8% x 11-inch layout, with the figure numbers and titles stripped-in at 
the correct location below each negative; the whole assembly can then 
be printed on 8% x 11-inch photographic paper. This method is primarily 
suitable for reports which are to be reproduced in relatively small 
quantities, say 10 copies. 

If a larger number of copies are required, it is preferable to reproduce 
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the photographs by means of the photo-offset process. This technique 
involves laying out the 814 x 11-inch page full size, with the necessary 
number of glossy prints (usually anywhere from 1 to 6 per sheet) pasted 
down, and with the proper figure numbers and titles below each print. 
From this page layout a combination stripped-up negative is made 
(sereened halftones of the photographic prints and line negatives of the 
figure numbers and captions); and from this stripped-up composite 
negative the necessary offset plate is prepared. An example of a page 
run from an offset negative which was stripped-up in this way is shown 
in Figure 10.37. This technique is also useful where the original prints 
are already in the 8 x 10-inch size and more than one photograph is 
required per page layout, for then the 8 x 10-inch prints can be laid out 
on a large sheet, the figure numbers and titles lettered beneath them in 
the appropriate size for adequate legibility after reduction, and the 
whole assembly reduced on an offset camera with the appropriate types 
of negatives discussed above. 

Another technique of assembling photographs and text for offset repro- 
duction is to lay out a white sheet, full size, with the text matter typed 
or lettered in place, but with areas only indicated (with blue pencil) 
for the photographs, which are furnished separately, perhaps in various 
sizes. Instructions are given with each photograph regarding reduction 
to the correct size to fit the area allotted to it on the layout. This is a 
suitable technique when there is insufficient time to have all photographic 
prints prepared in the correct final size for the offset camera. 

One advantage of the duplication of photographs by means of the 
photo-offset method is that a composite page layout can be made of 
both photographs and diagrams, thus allowing them to fall in their proper 
sequence in the text of the report. If desired, pages containing photo- 
graphs and diagrams may also contain a continuation of the text. 

One consideration in the use of photographs for illustrating reports 
is the actual field of view covered by the photograph as originally taken. 
Usually, this field of view is larger than necessary for the finished report; 
if so, the author should indicate the desired area by means of crop marks 
on a glossy print, giving proper consideration to the proportions desired 
in the finished reproduction. 

Generally, photographs should be used as illustrations in a report only 
when they are necessary for clarification or for specific information, and 
should seldom be used simply for enhancing the general appearance. 
Since a photograph should really tell something, anything unnecessary 
to the understanding of the picture by the reader should be omitted. To 
obtain a photograph free from unnecessary details, more time may be 
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This equipment was used for preparing three fuels contain- 

ing different antiknock fluids, On the three weighing scales 

are the drums from which the fluids are withdrawn and in- 
jected into the gasoline line to the storage tanks. 





Small blending house, base gasoline storage tank, and dis- 
pensing pumps used in the fleet tests, Storage tanks for 
the blending gasoline are underground, 


Figure 10.37. An example of a page layout on which the illustrations were photo- 
graphed on screened negatives and the captions on line negatives. These were then 
stripped together to form the composite negative used for making the offset plate. 
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required for setting up the equipment to be phatographed than for taking 
the picture. If such preparation is either impracticable or impossible 
(for example, the equipment may be im continuous daily use, or it many 
have been torn down before the simplified photograph is required), it 
may be necessary to use a photograph already on hand, such as one 
similar to that shown in Figure 10.38 (top), even if it is cluttered with 
unnecessary details. In such instances, one alternative is to prepare a 
large glossy print of the best photograph available and to obliterate the 
unnecessary details by airbrushing. The more emphatic and understand- 
able picture thus obtained is illustrated by Figure 10.38 (bottom). 

In presenting photographs of test specimens, particularly in the case 
of photomicrographs, the writer may well insert notations which indicate 
the names of parts by arrows, show magnification factors by means of 
dimension lines, or call attention to specific areas of a sample referred 
to in the text, as shown in Figure 10.39. In such instances, these notations 
can be applied directly to a glossy print with opaque white ink or poster 
paint before the offset negative is prepared. 

Usually, photographs used in reports are of the black-and-white type. 
However, for reasons of clarification, it occasionally may be necessary 
to include colored prints. These can be obtained by several processes. 
In all cases, however, it is desirable to keep the size of the print as small 
as practicable to avoid prohibitive expense, especially where a relatively 
large number of reports are to be produced, Except for long runs, the 
use of multiple-color offset printing is usually not practicable for reports, 
because of the prohibitively high cost of plate preparation and the time 
required for press runs on an office duplicating machine. 


TYPING AND LETTERING 


The use of a standard office typewriter for the preparation of pre- 
liminary drafts of the text of a report or for the preparation of the final 
copy for duplication is well known to everyone and needs no comment 
in this paper. Mention should be made, however, of the necessity, or at 
least the desirability, of furnishing the stenographic personnel in an 
organization with some sort of standardized instructions for the prep- 
aration of typewritten drafts and final versions. Instruction manuals 
should cover such aspects of report typing as marginal requirements; the 
layout of the cover label (where one is used), title page, and table of 
contents; the page format, including the positions of headings, sub- 
headings, and page numbers; and rules for line spacing, The manual 
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| 


Figure 1038. At the top is a photograph taken in a laboratory, typical of those 
which may be on hand at the time a technical report is prepared, This picture illus- 
trates the equipment under discussion but contains many unnecessary details in the 
background. At bottom is the same picture cleaned up and simplified by airbrushing. 
The result is greater clarity and increased emphasis. 
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Figure 10.89. An example of a photomicrograph illustration suitable for use in a 
report. Note that it has been labeled appropriately with notations and has the 
magnification factor shown in graphical form. 


should also include a list of permissible abbreviations, spellings, and 
other detailed requirements as means for insuring uniformity throughout 
an organization, avoiding delay, and attaining economy in the prepara- 
tion of the report. The manual might very well include suggestions and 
hints on the typing of paper and plastic-coated direct-image plates, hints 
on erasing, and other matters related to the particular methods of report 
preparation used in the organization.* 

In addition to the manual typewriters in universal use today, some 
recently developed specialized machines can be used to good advantage 
in report preparation when a more professional appearance is desired. 
One of these is the composing machine shown in Figure 10.40. It is a 
useful tool in a large organization where a wide variety of type faces 
are deemed necessary in connection with report reproduction, and/or 
where automatic justification (uniform right margins) is desired. Several 
of the more than 300 interchangeable type styles available for use with 
this machine are shown in Figure 10.41. 

While composing machines are primarily intended for use in the prep- 
aration of books, booklets, brochures, and other publications which are 
going to be reproduced in fairly large quantities, they can be used to 
good advantage in report preparation, provided duplication is to be by 
the photo-offset process. They are especially useful for the preparation of 


* Appendix I contains appropriate sections which illustrate these points. 
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Courtesy of Ralph C. Cozhead Company 


Figure 10.40. An office composing machine. This machine can be equipped readily 
with any one of over 300 type fonts—lctters or symbols, The type font in the picture 
appears ab the top middle portion of the machine above the keyboard and just 
below the horizontal bar across the front of the typed sheet. The image is deposited 
by a blow from a mechanical hammer which strikes the paper from behind, causing 
it to press against the carbon-paper ribbon between the paper and the character, 
This machine will automatically provide uniform right margins. The unit shown is 
the Coxhead Model DSJF Composomatic and sells for about $2300. 


graphs, bar charts, and other diagrams where special symbols arc re- 
quired, where text matter must be fitted into a limited area not possible 
with a manual typewriter, or where more than one type face is desired 
on a page for layout emphasis. 

Another special type of machine suitable for the photo-offset duplica- 
tion of reports is the modern electric typewriter. Several makes are 
available; one model is illustrated in Figure 10.42, The main advantage 
of such electric typewriters is rapid preparation of text in one particular 
type face, which may be chosen from some rather pleasing faces of 
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THIS IS A SAMPLE OF TYPE FONT 620-7-D 


The Corhead DSJF can be equipped with any one of over 300 different inter- 
changeable type fonts, Ir is a composing machine rather than.a typewriter in 
the ordinary sense. 


THIS IS A SAMPLE OF TYPE FONT 800-7-C 


THE COXHEAD DSJF CAN BE EQUIPPED WITH ANY ONE OF OVER 
300 DIFFERENT INTERCHANGEABLE TYPE FONTS. IT IS A COM- 
POSING MACHINE RATHER THAN A TYPEWRITER IN THE ORDI- 
NARY SENSE, 


THIS IS A SAMPLE OF THE TYPE FONT 620-8-C 


The Coxhead DSJF can be equipped with any one of over 300 different 
interchangeable type fonts. It is a composing machine rather than a type- 
writer io the ordinary sense. 


THIS IS A SAMPLE OF THE TYPE FONT 625-10-B 


The Coxhead DSJF can be equipped with any one of over 300 
different interchangeable type fonts. It is a composing machine 
rather than a typewriter in the ordinary sense. 


THIS IS A SAMPLE OF TYPE FONT 680-12-A 


The Cozhead DSJF can be equipped with any one of over 
300 different interchangeable type fonts. It is a composing 
machine rather than a typewriter in the ordinary sense. 


Figure 10.41, An example of 7 styles of typing from among the more than 300 inter- 
changeable type fonts available for use on the Coxhead Composomatie Model DSJF. 
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Figure 10.42. The electrically operated typewriter manufactured by the International 
Business Machines Corporation and known as the PSM (proportional spacing ma- 
chine). The price of this machine varies from $550 to $625 depending on the car- 
riage length and keyboard, 


unusually good legibility. Part of this legibility and pleasing appearance 
is attributable to the design of the characters themselves, which more 
nearly approximate the letter fonts used by printers than do the char- 
acters on an ordinary office typewriter, and part is due to the use of a 
carbon-paper ribbon (also used on composing machines previously 
described) which gives images that are unusually dense and of uniform 
inking. One electric typewriter has proportional-spaced letters; such 
machines are particularly suitable for the typing of pages with a uniform 
right margin. This does not imply, however, that such machines should 
always be used in this way for report preparation, for the expense of 
the double typing required is hardly worth while for the relatively small 
number of copies prepared for most reports. However, justified right 
margins may be considered desirable for reports of top quality. 

As mentioned, another distinct advantage of electric typewriters hav- 
ing earbon-paper ribbons is the sharpness of the type when it is duplicated 
by the offset process. Furthermore, the same carbon-paper ribbon may 
be used both for direct-image plate typing and for general typing on 
paper, an advantage which results in a saving of time and an added 
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THIS IS A SAMPLE OF THE 
BOLD FACE (12-POINT) TYPE: 


The IBM Electromatic typewriter is available 
with several type faces. The letters are pro- 
portionally spaced, like the letters in printers’ 
type. 


THIS 1S A SAMPLE OF THE 
MID=-CENTURY FACE (12-POINT) TYPE: 


The IBM Electromatic typewriter is available with 
several type faces. The letters are proportionally 
spaced, like the letters in printers’ type. 


THIS IS A SAMPLE OF THE 
MODERN FACE (10-POINT) TYPE; 


The IBM Electromatic typewriter is available 
with several type faces, The letters are pro- 
portionally spaced, like the letters in printers’ 


type. 


THIS IS A SAMPLE OF THE 
COPPERPLATE GOTHIC FACE (12- POINT) TYPE: 


THE IBM ELECTROMATIC ‘TYPEWRITER IS 
AVAILABLE WITH SEVERAL TYPE FACES. THE 
LETTERS ARE PROPORTIONALLY SPACED, LIKE 
THE LETTERS IN PRINTERS' TYPE, 


Figure 10.43. Four of the many type faces that are available on the IBM electro- 
matic typewriter. 
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THIS 18 A SAMPLE OF HAND LETTERING 


Fototype Letters, Style 6818 


LEROY MECHANICAL 
LETTERING, GUIDE 200,PEN 2. 


Coxhead Vari-Typing, Font 670-10-B 
IBM Electromatic typing, 10-point Modern 


Manual typing, pica 


Figure 10.44. Examples of lettering done by several different processes, and suitable 
for titles and captions on figures and illustrations in a technical report. 


convenience for the typist. Figure 10.48 shows several type faces suitable 
for use in a report. 

While the text of a report is almost universally prepared on a type- 
writer, the captions on illustrations (and occasionally on tables) and the 
title on the title page and on the cover of a report may be prepared on 
electric typewriters with large characters, by hand lettering, by lettering 
with mechanical lettering sets, or with preprinted paper letters whieh 
may be pasted-up to form words and sentences, Figure 10.44 shows a 
comparison of lettering by these various processes. When done carefully, 
hand lettering is often still acceptable for the labeling of graphs and for 
diagrams and sketches of equipment. 

When a somewhat more professional appearance is required, mechanical 
lettering sets may be used. No special skill is required to operate these 
mechanical lettering sets, although continued practice in their use results 
in a more uniform appearance of the letters, a more pleasing spacing 
between the letters and the words, and greater speed in lettering. There 
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Figure 10.45. The Varigraph lettering instrument is a drafting tool of great flexi- 
bility. It permits expansion or contraction of letter shapes in either or both direc- 
tions from a single lettering guide, thus permitting choice of a wide range of lettering 
styles and sizes. The adjustments are made with the 2 knobs on the face of the 
instrument. The letters, which are engraved in the guide, are followed by hand with 
the point at the right. The lettering pen is at the end of the arm extending through 
the slot at the top left side of the instrument, The unit including the template sells 
for about $150. 


arc also available on the market lettering devices, operating on the 
pantograph principle, that allow letters to be enlarged or reduced in 
both horizontal and vertical directions from one lettering guide, thus 
making possible a variety of lettering styles. Such devices are useful for 
drafting captions on drawings, charts, and graphs where there are 
limitations of space. An illustration of one of these tools is shown in 
Figure 10.45. 

A common mistake in hand lettering and in the use of mechanical 
lettering sets is the choice of the wrong size of letters, which results 
either in an unusually bold appearance of the lettering, as compared to 
the typewritten text of the report, or in inadequate legibility because 
allowance was not made in the initial preparation for later photographic 
reduction. The efforts of the American Standards Association, Sub- 
committee ¥-15.1, have led to the establishment of some clear-cut letter- 
ing standards, the use of which will assure that lettering will be both 
legible and in keeping with the text of a report. The recommendations of 
the Y-15.1 Subcommittee are shown in Table 10.3. 
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Taste 10.3. Lerrer anp Link Sizes RecoMMENDED For VARIOUS ORIGINAL 
Layour DIMENSIONS* 














Copy Smallest Leroy Size of Rule Lines 
Dimensions, Lettering 

Inches + (Capitals) Light Medium Heavy 

Grid and Lettering, Curves, 

Max, Max. Penn Cross Symbols, Important 
Height Width Template No. Hatching Flow Lines Lines 
434 636 100 00 0.007 0.014 0.028 summa 
5% 734 120 0 010 —-—— 017 — 035 "am 
86% 9 140 1 012 ——— 01 — 042 emmen 
8% 11⁄4 175 2 014 —— 028 =m 055 mawszua 
9% 12% 200 2 014 —— 28 s 55 BE 
11% 1544 240 3 017 —— 035 rao 069 Hi 
14 18% 290 4 021 — 042 oom K | 
17 224) 350 4 w= 042 mamaman 083 Gas 
19 95 425 5 QIB sawaman 055 mmm Ji Pm 








* Tentative recommendations of American Standards Association Subcommittes Y-15.1. 

t Copy proportions in this table are done to a height-to-width ratio of 2:8. These proportions give 
best appearsnee. 

§ Preferred original size for general use. It is convenient in size, easily filed, fits on standard 8% x 11- 
inch sheet with ample margins. 








ORDERING, SPECIFYING, AND COMPLETING THE WORK 


Before the duplication of a technical report is begun, the author should 
consult with those responsible for the execution of the work, and together 
they should come to an agreement on the broad approach to the work. 
When the duplication processes have been decided upon, plans can be 
made for the preparation of the exhibits and text. 

At this point, a definite schedule should be planned, so that the report 
can be issued at the right time. If the deadline for the new report is 
early, and if the load on the graphic-arts group is high, consideration will 
have to be given to dividing up the work into several paris and to 
enlisting the assistance of additional production groups, perhaps some 
inside the organization and others outside. In this case, care must be 
exercised in writing a set of standardized specifications so that all parts 
of the report will match each other in layout, density of inking, type of 
paper, and general quality. 

Incidentally, some duplication groups prefer to receive all parts of a 
report at one time, so that work on illustrations will then go on simul- 
_ taneously with text duplication. Other groups like to receive illustrations, 
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cover-layouts, etc., in advance of the text, so that the time-consuming 
work required on these can be completed by the time that the text is 
received for duplication. 


It is good practice to have the various decisions regarding the entire 
production process adequately recorded in written form, so that delays 
will not be encountered later in trying to reconstruct the plans, and so 
that mistakes in production can be avoided. The written instructions can 
be handwritten simply on plain paper for the small report, especially in 
a, small organization, or they can be dignified by a printed form sheet, 
especially designed for the purpose. 

Once the production is under way, a system of following-up will be 
necessary to insure that the various parts of the work come along simul- 
taneously and on time. Bottlenecks in production may have to be broken, 
and effort expended to keep the parts in step. To expedite these matters, 
the responsibility for the whole job should preferably rest with a pro- 
duction coordinator. In the course of the work, however, this coordinator 
will have to consult occasionally with the author, in order that the 
illustrations be checked, layouts approved, and the text proofread. 

An important factor in report publication is the ease with which the 
necessary proofreading can be conducted. Most masters may be read 
directly, although dark-colored stencils may require the preparation of 
carbon copies for easier reading. Marking corrections can rarely be done 
directly on any kind of master, but this can be remedied by attaching 
onionskin cover sheets and marking changes lightly on them. 

As mentioned earlier, the author should give careful consideration to 
the number of copies of the report that should initially be run, One way 
of determining this quantity is for the author to make a list of all the 
people to whom the report will initially be directed, and to add to this 
required quantity a liberal number to cover the demand anticipated in, 
say, the next two years. Obviously, this quantity will need to be much 
larger for reports to be distributed outside an organization than for those 
prepared wholly for internal distribution. 

All too often, authors err on the low side when making their estimate 
of over-all demand, perhaps for reasons of economy. However, it is false 
economy to limit stringently the number of copies prepared in the first 
run if a second run is likely to be required a short time afterwards. 
Determining what constitutes a liberal over-run to cover future demand 
is a problem of balancing the costs of the paper, press time, and binding 
against the cost and inconvenience of storing the extra copies, and 
against the cost of a future run. 
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As has been just pointed out, an over-run ideally should cover future ` 
requirements for about a two-year period. Inevitably, however, there 
will be oceasions when the author’s estimate of such requirements will 
prove to have been too low, and thus reruns will occasionally be required. 
As protection against such contingencies, consideration should be given 
before a report is typed to the method of duplication used from the view- 
point of possible reruns of the original masters. Aspects of the problem 
of the rerunning of masters are covered at the end of the section on 
Duplication Methods. 

Actual press runs of the report should not begin until the author has 
checked and approved the final typing, the final drafting of the figures, 
and the complete layout. If the report is to be photo-offset, a convenient 
means of checking the negatives for opaquing errors and other blemishes, 
and at the same time checking the entire report for layout and binding 
sequence, is to have diazo-dye prints run from the negatives and a dummy 
assembly made up. This allows the author one last chance for checking 
before the press run and helps the bindery to avoid assembly errors. 

Tf the report is to be reproduced on an offset duplicator from direct- 
image plates, preparation of a dummy is impracticable. For such reports 
the author's final checking comes before the press run is requested, For 
reports consisting of several parts, a dummy should be assembled after 
the pages are run and the ink is dry. This dummy will allow the author 
to check for page sequence before the final assembly and binding. 

After the reports are assembled, but before delivery is made to the 
author or to the report-distribution group, a careful inspection should 
be made for missing pages, duplicate pages, pages out of binding order, 
pages upside down or front to back, and any other errors. If the various 
steps previous to the binding have been carefully performed and the 
results checked, there is little chance that the final assembly will reveal 
defects. However, since all these steps are performed by human hands, 
there is always a chance that errors may creep in. Nothing is more 
embarrassing to the report duplication group than to have some obvious 
error detected by a reader after distribution has been made, especially 
when the reader may be the company’s president or some other top 
executive. To avoid such embarrassment, and in the interest of general 
good workmanship, a routine inspection after assembly is an essential 
last step. 

From the initial drafting of figures and typing of text, a whole series 
of careful inspections should have been made, and whole series of cor- 
responding author approvals should have been obtained. Without these 
careful inspections, errors may be committed, costly rerunning necessi- 
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tated, and delays encountered. However, with careful planning of the 
work before production begins, and with a conscientious follow-up man 
and a well-trained group of workers, a technical report of many parts 
can be produced on time, and with quality fitting the iniportance of the 
report. 


GENERAL 


This chapter has dealt with the relationship of the report writer to 
the graphic-arts group and its methods and equipment. It has outlined 
the manner im which an effective report can be produced under a variety 
of cireumstances, and it has suggested ways in which the report writer 
can insure the quality appearance of his reports. 

Tt should be understood, of course, that in large organizations, and 
even in many small ones, cach report writer cannot have a completely 
free hand in styling individual reports. The equipment actually available 
in the graphic-arts group places a definite limit on the methods to be 
used, except in unusual circumstances; indeed, the equipment on hand 
may even have been selected primarily for the duplication of material 
other than reports, hence it may not be that most suitable for this pur- 
pose. Production efficiency requires the establishment of rules for layout, 
margins, duplication media, and styles of binding—specifications which 
must guarantee an acceptably high level of quality without preventing 
a satisfactory level of production to meet the required deadlines. 

Even with this necessity for standardization, however, the alert report 
author may often influence the purchase of better equipment and, on 
occasion, urge the use of better-equipped outside groups. With his sup- 
port, the graphic-arts group can often improve its services far more 
readily than it can on its own initiative. 

In selecting the duplication process to be used, the report writer must 
always consider whether his report, illustrations, and exhibits will need 
to be republished. Ordering the proper number of copies for current and 
predictable need is not always possible, for demand is not always pre- 
dictable or storage space adequate for the purpose. Accordingly, masters 
and originals of exhibits and illustrations must often be carefully pre- 
served. Alternatively, the author and his graphic-arts group must be 
prepared for the occasional publication of a second edition, photo-offset 
or xerography-offset from a copy of the first edition, provided that this 
edition was run by a process which yields a reproducible copy. 

Report authors and production groups have a common goal, the pro- 
duction of reports which are of such quality as to serve well the purposes 
for which they are intended. Adequacy in appearance is always an asset, 
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as mentioned, and such adequacy can best be gained by informed co- 
operation in the illustrating, duplicating, and binding of the technical 
report. 
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Chapter Eleven 


MAKING GRAPHS AND TABLES 
MORE EFFECTIVE 


JOHN C. LANE 
Technical Analyst-Writer, Information Services Group, 


Ethyl Corporation Research and Engineering Department, 
Detroit, Michigan 


The 1,000-word valuation placed on one “picture” in the popular say- 
ing may be high or low when applied to the graphs and tables of a 
technical report. However, report writers can extract maximum value 
from their graphs and tables by making them supplant rather than merely 
supplement lengthy text discussions. This is not to say that word-saving, 
per se, is the primary goal of graphs and tables. Instead, their objective 
is a dual one—increasing the reader’s comprehension while, preferably, 
also saving his time. To achieve the latter advantage without sacrificing 
the former, the report writer must exercise care both in choosing and 
preparing his graphs and tables. Therefore, this chapter has been included 
to offer information that may help him employ these forms of presenta- 
tion more effectively. 


GRAPHS 


Graphs have one outstanding advantage over most tables—they make 
the relationships between variables immediately apparent. At a glance, 
the reader can see the effect on the dependent variable as the inde- 
pendent variable is increased or decreased. If data from several experi- 
ments are plotted on one graph, he can readily discern trends and 
compare “shapes of the curves.” He sces the picture in a graph, whereas 
he has to synthesize a mental picture from a table. Also, graphs permit 
ready interpolation between experimentally obtained values, another 
thing that tables do not do. 


Choice of Coordinates and Scales 


By employing a graph in his report, the writer seeks to give the reader 
a picture of the data, This picture should be both clear and true. The 
first step in obtaming such a picture is suitable choice of coordinates 
and scales, 
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Rectangular coordinates with linear (uniform) scales give the clearest 
pieture to most readers. Equal distances between grid markings denote 
equal changes in the numerical value of the variables. Therefore, the 
“shape of the curve” gives an immediately apparent idea of how one 
variable is affected by changes in the other. For example, the reader can 
see at once that a particular curve rises steeply at first, then more 
slowly, and finally levels off, approaching some value as a limit. By 
long-standing convention, the independent variable is plotted on the 
horizontal coordinate (abscissa), and the dependent variable on the 
vertical coordinate (ordinate), perhaps because we are accustomed to 
think of changes in terms of rising or falling. 

For convenience in plotting, engineers and scientists often. prefer to 
use logarithmic or semilogarithmic coordinates, since they permit certain 
relationships between variables to be plotted as straight lines. They 
particularly prefer them when they are attempting to discover such 
relationships, i.e., “to fit a curve to the data.” Thus, if the data can be 
plotted as a straight line on paper having logarithmic coordinates, the 
investigator knows that the relationship can be expressed by an equation 
of the form y = ax, where a and b are constants. On the other hand, if 
his data fall in a straight line when plotted on paper with a logarithmic 
ordinate and a linear abscissa, he can express the relationship by an 
equation of the form y = ab”. 

Those interested in the applications of logarithmic and semilogarithmic 
graphs to data interpretation and curve fitting can obtain detailed in- 
formation from texts on the subject.?: # The major consideration here is 
their applicability for conveying information to report readers. To any 
but those initiated in their meaning, such graphs are likely to be con- 
fusing, since logarithmic scales are designed to represent equal increments 
in the logarithm of a variable but are labeled in terms of the numerical 
value of the variable. Thus, equal increments on a logarithmic scale 
represent equal percentage changes in the variable rather than uniform 
arithmetic changes in it. 

The different impressions given by linear and logarithmic scales are 
illustrated by Figures 11.1 and 11.2, which are plots of the same data, the 
first graph employing linear coordinates and the second semilogarithmic 
coordinates, As can be seen in Figure 11.2, the large distance between the 
values 1 and 2 as compared with the much smaller distance between 
9 and 10 (and 20 and 30) might prove misleading to the hasty reader 
and almost surely would require more time for comprehension by anyone 
except a reader of the writer’s own technical background, However, the 
fact that percentage change is indicated by the use of a logarithmic scale 
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Figure 11.1. Use of uniformly divided coordinates, as above, gives the reader a 
readily comprehensible picture of trends in the data. The scales are easily read, and 
the “shape of the curve” has a meaning even to the nontechnical reader. 


has made semilogarithmic graphs popular for presenting financial data, 
business trends, and the like. In such graphs, the dependent variable 
(e.g, sales volume) is plotted on the logarithmic ordinate and the in- 
dependent variable (e.g., time) on the linear abseissa.* 

Choice of scale or, more precisely, choice of magnitude of seale in- 
crements also determines how true a picture the reader will get. Figures 
11.3 and 11.4 show overemphasis and underemphasis of the same data 
plotted on linear coordinates, the only difference between the two graphs 
being the size of the uniform increments chosen to represent equal changes 
in the dependent variable. A proper choice of scale increments obviously 
lies somewhere between these extremes, and the range of a fair choice is 
reasonably broad. 

Since report writers may be faced with the problem of constructing 
eraphs to fixed dimensions, the problem of choosing the number of scale 
divisions to be fitted into a given length of coordinate will be discussed 
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Figure 11.2. Compared with Figure 11.1, this semilogarithmic plot of the same data 
would be more difficult for the average reader to interpret, since scale divisions are 
not uniform for equal numerical increases in sales volume. 


here, even though this chapter does not attempt to cover the theory or 
mechanics of graph construction. Assume, for example, that we wish to 
construct the graph of a cooling curve five inches wide by four inches 
high, covering the temperature range of 0 to 100 degrees Centigrade on 
the ordinate and the cooling time from 0 to 240 minutes (4 hours) on 
the abscissa. Thus we have 100 divisions to fit into four inches on the 
ordinate, and we should use 4 so-called scale modulus of 4/100, or 0.04; 
ie, 0.04 inch to represent one degree Centigrade. In pointing off such 
a scale, we want markings only as close together as values can be reason- 
ably plotted and read, so we might decide to mark off the scale into main 
divisions of 0.2 inch equal 5°C., i.e., multiply our modulus by five. 

Similarly, the modulus for the abscissa would be its length (5 inches) 
divided by the number of divisions (240 minutes), or 0.02083+-. Since this 
modulus is not readily multipliable by a whole number to get a digital 
figure, we probably would decide to include 250 divisions on our abscissa 
scale, obtaining a modulus of 5/250, or 0.02 inch representing one minute. 
To get reasonable-sized scale markings we might multiply by 10, so that 
0.2 inch would represent an increment of 10 minutes, Figure 11.5 is a 
slightly reduced reproduction of a hypothetical cooling curve plotted on 
the scale divisions just developed. 
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Figure 11.3. Overemphasis of annual fluctuations in residual oil production has 
resulted from choice of too large seale divisions on the ordinate and too small ones 
on the abscissa, 


In many cases, if not most, the investigator will want to plot his data 
initially on ordinary decimal graph paper for reasons of convenience. 
If so, he should restrict the value af each main scale division to 1, 2, &, 
or multiples of these digits by any power of 10. While seemingly ar- 
bitrary, this rule insures that the points plotted can be read almost at 
first glance. When other values are assigned to the main divisions, the 
reader must puzzle out the values of the ruled subdivisions on the graph 
paper. In Figure 11.6, the two scales at the left conform to the rule, while 
the two on the right do not. The easier readability of the points on the 
first two scales is apparent—and the investigator will find that points 
are easier to plot on them.® 

Although plotting on commercial graph paper is convenient for the 
investigator, the fine grid on such paper usually only confuses the reader 
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Figure 11.4. Underemphasis of annual fluetuations in the data of Figure 11.3 has 
resulted here from the use of too small scale divisions on the ordinate as compared 
with those on the abscissa. 


and often induces him to interpret values more closely than experimental 
errors in the data warrant. Therefore, graphs initially plotted on such 
paper should be traced or redrawn for inclusion in a report, using the 
coarsest grid that will permit values to be read with appropriate pre- 
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Figure 11.5. This hypothetical cooling curve was drawn for reduction to set dimen- 
sions (4 x 5 inches), The method for choosing seale divisions is described in the text. 
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Figure 11.6. Values of data are easier to plot and to read from devimal graph paper 
if the main scale divisions are limited to 1, 2, 5, or multiples of these digits by any 
power of 10. The two scales on the left conform to this rule; the two on the right 
do not. 


cision’ If the curves of a graph are intended only to show trends and 
relations, grid lines are not necessary, and they can profitably be omitted 
to provide for space for labeling of the curves. In such cases, scale 
divisions are indicated by small marks at intervals along the coordinates. 


Other Factors Affecting Clarity 


Complexity is a good gencric term for several factors that reduce the 
clarity of graphs. Trying to include too much information in a single 
graph usually leads to twin faults that slow comprehension—too many 
or too crowded curves and an involved legend, as can be seen from 
Figure 11.7. Separate or twin graphs are the obvious answer when many 
curves must be presented. The twin-graph approach to presentation of 
the data in Figure 11.7 is illustrated in Figure 11.8. 

Sometimes a graph is made unnecessarily complex by the inclusion of 
a legend where labels on the curves (see Figure 11.8) would serve equally 
well, Another common fault in report graphs is inclusion of a lengthy 
caption within the graph rather than outside of and below it. 

When the scale of the dependent variable starts at some value above 
zero, it has what is called a suppressed zero. In some cases, use of such 
a scale can be unintentionally misleading. Figure 11.9 shows graphs of 
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Figure 11.7. Crowded curves and an involved legend, both of which slow compre- 
hension, have resulted here from trying to include too much information in a 
single graph. 


the same data plotted with and without use of the suppressed zero. 
Where it was used, the difference between the heights of the bars gives 
an exaggerated impression of time lost from illness. Where the sup- 
pressed zero was not used, the difference between bar heights hardly can 
be read. The true picture can be stated simply: time lost from illness 
was five per cent greater in 1953 than in 1952. A graph showing percent- 
age differences in reference to a selected base year probably would be 
clearer and more informative to the reader in such a case, assuming that 
a graph is required at all—actually, a statement in the text might be 
better yet. ° 

Where the suppressed zero must be employed, its use should be called 
to the reader's attention, suitably by indicating the zero at the base of 
the scale, splitting the graph with double wavy lines, and starting the 
business end of the scale and graph above the indicated torn-out portion. 
Attention need not be called to the suppressed zero when the units of the 
scale are arbitrary, such as degrees of temperature or octane numbers.’ 
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Figure 11.8. Separation of Figure 11.7 into twin graphs has eliminated crowding and 
has permitted labeling the curves in place of identifying them by a legend. 


Since other suggestions for preparing clear graphs have been made in 
Chapters Four and Ten, they will not be repeated here. However, most 
of the more important cautions might be summarized as follows: 


1. Choose coordinates and scales with the reader’s needs and back- 
ground in mind. 

2, Don’t overemphasize or underemphasize the significance of the 
data by injudicious choice of scale increments. 

3. Divide the seale into divisions of 1, 2, or 5 and their multiples by 
powers of 10. 

4, Trace or redraw if necessary to eliminate the fine grid lines of 
commercial graph paper. 

5. Use as coarse a grid as warranted by the desired reading precision. 

6. Do not letter on the grid. 

7. Avoid complexity by limiting the number of curves in a single 
graph. 

8. Label curves rather than employ legends or keys, wherever pos- 
sible. 

9. Make the curves and the coordinates heavy enough to be readily 
distinguishable from grid lines, 
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Figure 11,9. Although easily read, the graph on the left gives an exaggerated impres- 
sion of time lost, since its zero is suppressed, The graph on the right gives a true 
picture, but the difference between bar heights hardly can be read. 


10, 


11, 
12. 
13. 


Use the proper sizes and weights of lettering for the various parts 
of the graph. 

Don’t crowd the lettering. 

Put captions outside the graph, not in it. 

Avoid misleading use of the suppressed zero. 


Bar Graphs and Histograms 


Bar graphs and histograms are similar enough in appearance to be 
confused in purpose and use. Because bar graphs are intended for the 
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Figure 11.10. The heavily hatched and solid black bars of this graph draw the eye 
from the equally important white and lightly dotted bars, illustrating the fault of too 
great contrasts in weight of hatchings. 
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Figure 11.11. Two different hatchings, of equal weight, adequately identify the 
columns of this histogram. Here hatching has been used to facilitate comparison of 
like-hatehed columns. 


comparison of different factors (e.g. the storage life of food in paper 
wrappers, plastic bags, and cans), the bars are separated. On the other 
hand, a histogram, which is used to depict various values of a single factor 
that can be varied continuously, has no spaces between its columns. The 
difference between bar graphs and histograms can readily be seen by 
comparison of Figures 11.10 and 11.11. Histograms are often preferred 
to curve-type graphs where the data are few or so scattered that a 
smooth curve could not be drawn through them. 

A common fault in bar graphs and histograms is the use of uncqual 
weights of hatching to differentiate the meanings of various bars. A 
solid black or heavily hatched bar will almost irresistibly draw the eye 
from a white or lightly hatched one standing near it, thereby making 
fair comparison difficult. The bar graph in Figure 11.10 illustrates this 
fault, while the histogram in Figure 11.11 is suitably hatched. 

The complexity of bar graphs and histograms can be reduced—hence 
their clarity can be increased—by rearrangements that permit the elimi- 
nation of legends or keys. Figure 11.12 shows rearrangement of Figure 
11.11 to eliminate the key. 

The perspective-type (“three-dimensional”) histogram generally is 
unsuitable for use mn a technical report because of the distorted im- 
pression it gives. Consider the impression a sponsor of the hypothetical 
Gadget, Designers Training Program would derive from Figure 11.13. 
At first glance, comparing the last bar with all the others, he would be 
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48 49 50 5I 52 4a 49 50 5i 
Figure 11.12. The legend of Tigure 11.11 can be eliminated by the rearrangement 


shown here, Also, comparison between the same seasons of the various years is 
further facilitated. Hatching is used only to give the histograms some body. 


pleased to note that the fifteenth year was the best yet. If he took more 
time to study the figure, however, he might (just conceivably) realize 
that he has been deceived—unwittingly or intentionally. Actually, the 
game number of fellowships found takers in the sixth year of the pro- 
gram as in the fifteenth—and one more in the fifth year than in the 
fourteenth. If the sponsor then attempted to pick off the year-by-year 
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Figure 11.13. The perspective-type (3-D) histogram, while photogenic, is both deceiv- 
ing and hard to read accurately. Its use in technical reports is not advised. 
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Figure 11.14. Although smooth curves could have been fitted to data for each car, 
a scatter diagram was used here to emphasize the deviation of values for each car 
from those of the hypothetical average ear of the class, as represented by the regres- 
sion line. 


record of the program, he would encounter real difficulty in reading 
values from the bars, particularly those toward the center of the figure. 
Only the fact that he was a gadget designer himself would explain why 
he did not give up in disgust, sooner. 

The moral is obvious: If you want to present a true, readily com- 
prehended picture, don’t try to “dress up” your report with a perspective- 
type histogram. Leave them to those who wish to prepare annual reports 
that will suffuse the stockholders with a rosy glow. 


Scatter Diagrams 

Where smooth curves can be fitted to the data, the individual datum 
points usually are not shown on the graph, However, there is a form of 
graph, the scatter diagram, in which the points are of the main interest, 
that in the curve being somewhat secondary. Such diagrams are par- 
ticularly useful in illustrating correlations and regressions in data. 

Since the scatter of the points is of primary significance in these dia- 
grams, the points should be made as bold, within reason, as their number 
and concentration permit, The regression line should be rather light in 
comparison with the bold line used for curve-type graphs, unless special 
attention to it is desired+ 

When several types of points are required to represent different kinds 
of data, the problem arises of selecting point symbols that are readily 
distinguishable one from the other but are not greatly different in con- 
trast. In Figure 11.14, the problem has been solved by using points 
different in shape but of balanced contrast because of differences in size, 
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Because such point symbols are not available on typewriters, a key 
is usually included within a scatter diagram. One way of avoiding a key 
is by using letters for point symbols and writing the key into a legend 
or caption outside the graph. However, the use of letters for point sym- 
bols sometimes is confusing in itself. 


TABLES 


Tables of data can be more than just a means of setting down values 
in concise form. Good tables classify and arrange the data to facilitate 
the comparisons that the reader should make. 

Exploiting trends is one way of helping the reader to grasp the sig- 
nificance of the data. If the experiments were conducted according to a 
plan whereby the controlling variable was progressively increased or 
decreased, and if the results varied in proportion to the magnitude of 
that variable, arrangement in order of experiment numbers would show 
a trend in the data. However, these conditions are seldom encountered 
in practice, and the investigator usually las to arrange his data to 
indicate the trend. In any event, experiment numbers should not be 
shown in the table, since they convey no useful information to the 
reader. 

As an example of arrangement to indicate trends, let us assume that 
we are reporting the results of an investigation into the accuracy and 
reproducibility of an analytical method when employed by three different 
operators on samples of known concentrations. The first operator’s results 
were consistently high; the scecond’s were high three times and correct 
twice, and the third’s were low three times, high once, and once “on the 
nose.” An inspection of Table 11.1 will reveal how arrangement indicates 


Tasen 11.1. RESULTS IN DETERMINING CONCENTRATION or X By METHOD A 


Concentrations of X, % by Wt. 








Known 10.0 20.0 30.0 40.0 50.0 
Determined by: 
Abel 10.2 20.1 30.2 40.3 50.3 
Baker 10.0 20.0 30.1 40.1 50.2 
Charles 9.9 19.9 29.9 40.0 50.1 
Mean of Det’ns 10.0 20.0 30.1 40.1 50.2 


trends. A trend was suggested by the magnitude of the operators’ results, 
so the high man, the middle man, and the low man were listed in that 
order. Because figures can be compared more readily in a column than 
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in a row, the known sample concentration, the three experimentally 
determined concentrations, and the mean of the determinations were 
tabulated vertically. Arrangement horizontally by increasing concentra- 
tions was 4 natural choice, but, as will be seen, it also served to mdicate 
a trend. 

Although more data would be required for drawing firm conclusions, 
the trends apparent in Table 11.1 suggest several possibilities. Operator 
Abel may not have observed end points quickly enough, since all his 
results are high, most of them by 0.2 or 0.8 per cent. The method may 
be accurate to 0.1 per cent, since both Baker and Charles came that 
close, except for one of Baker's determinations. Comparison of their 
results algo indicates good reproducibility by different operators. How- 
ever, all three operators—even Charles who generally was low—got 
higher values at concentrations of 40 per cent and above than they did 
at the lower concentrations. This last trend m the data may indicate 
that the method, itself, gives falsely high results at these greater con- 
centrations. 

The example just cited gives some idea of how arrangement can 
facilitate comparisons, indicate trends, and help the reader comprehend 





Courtesy of J, Ansel Anderson 


Vigure 11.18. This figure shows the 12 possible arrangements for a table having three 
criteria of classification, A, B, and Ç. 
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the significance of the data tabulated. However, the many possibilities 

for arrangement of tables may not occur to the investigator without much ` 
thought and many attempts at juggling headings, columns, data, ete. 

Therefore, Figure 11.15 has been borrowed from another author? to 

show the 12 possible arrangements for a table having three criteria of 

classification (represented by the symbols À, B, and O). 

Where there are four criteria of classification, there are 96 ways of 
arranging a table. Let us assume an example in which there are three 
levels of factor A, two of B, two of C, and five of D. Assume also that 
factor D is the most important. Then, because comparisons with D also 
involve the most numbers, values of D should be listed in columns. Even 
after fixing the position of D, we still have 12 ways of arranging the 
table. 
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In general, and wherever possible, tables should be placed to read 
across the page (like the text) rather than sideways on the page. This 
allows the reader to refer to the data without losing his place in the text 
when he turns the report to examine the table. 

Thus, Table 11.2 is less desirable than Table 11.3 as a method of 
arranging the four criteria of the example just cited, even though both 
tables list factor D in columns as we decided proper, Besides fitting 
across the page, Table 11.3 makes it easier to compare A, with A, and 
Ås without making any more dificul; the comparison of B, with Ba, C, 
with C2, or D, with other levels of D2 

With four criteria of classification, equal division of the criteria be- 
tween box and stub (i.e. top and side) headings is usually best, Other 
guiding principles are as follows: the major or most dificult comparison 
should be placed in columns; and the comparison to be considered first 
should be on the left or at the top (because English is read left to right, 
top to bottom). 

Large tables should be divided into two or more smaller ones whenever 
the data put in one table need not be carefully compared with those put 
m another. Table 11.3 might well have been divided into three separate 


TABLE 11.3. HORIZONTAL ARRANGEMENT OF FOUR CRITERIA 
OF CLASSIFICATION! 








Bl B2 
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tables if 4,, A,, and A, had represented different properties (of a serics 
of samples) which would not be compared,* 

In discussing large tables, we should distinguish between those that 
form an integral part of the presentation of ideas and those that are 
included in the report merely for purposes of recording data for the 
reader’s possible future use. The “record” table usually should be rele- 
gated to an appendix. On the other hand, the “integral” table will prove 
most useful, and most convenient to use, if it is placed at the appropriate 
place in the text. Becanse the reader will not have to pause and study 
the record table before proceeding with the text, it does not require 
splitting into several smaller tables, as does the integral table. Long 
. integral tables that defy splitting into smaller ones often can be placed 
in the appendix, and brief excerpts from them can be quoted in the text.® 

Because vertical ruling on a typewriter is time consuming, report 
tables often employ only horizontal rulings to indicate the connection 
between column headings and the values in the columns. When this 
practice is followed, the length of each horizontal rule should show the 
extent, or the number of columns, to which its heading applies. Table 
11.4 shows a table in which horizontal ruling amply identifies the head- 
ings with the columns to which they apply. Note that the breaks in 
horizontal ruling that would otherwise form a straight line across the 
page are as significant as the lines themselves. That is, where horizontal 
ruling is used to designate the coverage of various headings, care must 
be taken that the length of each line has a meaning—that the ruling does 
not merely separate the headings from the body of the table. 

Vertical ruling can often be used to advantage in report tables, and 
it is not prohibitively difficult to add by hand to tables typed on offset- 
duplicator plates. In general, however, vertical ruling is avoided when 
using Mimeograph or similar stencils, since the necessary cutting of the 
stencil may weaken it to the point where it would tear in the duplicating 
process. 


Tanie 11.4, Kerosene Propuction axp Yrewp 
(Includes Range Oil) 








Production, BbI Yield 
Year Annual Daily av. % Crude run , Gals/bbl 
1944 78,344,000 214,000 4.7 2.0 
1945 81,024,000 222,000 AT 2.0 
1946 104,385,000 286,000 6.0 2.5 
1947 110,412,000 302,500 6.0 2.5 


1948 121,853,000 332,900 6.0 2.5 
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Vertical ruling is particularly useful in differentiating duplicate table 
entries from significantly distinguishing entries, Such usage is shown in 
Table 11.5. There the distinguishing characteristics are given prominence 
by separation with double vertical lines, while the characteristics that 
each model has in common are listed just once in a box covering both 
model columns. It should be noted that this device of centering entries 
between columns does not work clearly unless the table is completely 
boxed; ie., vertical ruling must be used when such centering is employed. 


Tapp 11.5, Wrizzer Six PASsENGER-CAR ENGINES 









































— _ _ _ _—— —— — 
| 
Specifications Model A | Model X | 
Bore, inches Pia 
Stroke, inches ats | Fia 
o —— I " 
| O 
Compression ratio 6.70 
Taxable horsepower 30.45 
Advertised BHP at RPM 112-4000 127-1000 
Max. torque, ft-lb at RPM 175-1600 200-1600 
Recommended idle speed, RPM 540-560 





The proper usage of headings and notes in report tables is illustrated 
in Table 11.6 which, as its designer’ says, almost speaks for itself. He 
points out that the headnote is a useful, although often neglected, device 
that can serve as an extension of the main heading for comments on 
contents of the table. He also cautions that the box headings should be 
kept short (readily understood abbreviations are acceptable) and that 
headings that must be explained by footnotes should be avoided wherever 
space limitations permit. 

In contrast to footnotes (which comment on individual data or head- 
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ings), headnotes comment on all contents of the table. This difference 
should serve as a guide to the use of each type of note. However, a 
caution is in order: Footnotes should be used sparingly, and the table 
that does not employ them is preferable to those that do. 

Arrangement, reasonable brevity, adequate ruling, and proper head- 
ings are the major factors contributing to the effectiveness of tables. 
There are other factors, of course, and, if space permitted, much more 
could be said on the general subject, However, those wishing a detailed 
exposition can consult the “Bureau of the Census Manual of Tabular 
Presentation.’? 


Taste 11,6, Tae Main Heavinc Must Br Avequate.y Descriptive Bur 
SHoutp Nor Reveat Box anp Srus Heavinas? 


(The Headnote* Comments on All Contents of the Table) 





These are the Box headings** 





These 

Are the 
Stub 
Headings** 





* Headnotes are centered and footnotes are indented. 
** Capitalize only the first word in box and stub headings. 


Graphs and tables offer excellent means for communicating informa- 
tion clearly and concisely. Chosen carefully and properly presented, they 
can largely supplant, rather than supplement, lengthy text discussions. 
Without delving into the theory of their construction, this chapter has 
offered a few pointers—suggestions on what to do and what to avoid— 
that may assist report writers in making their graphs and tables more 
effective. 
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Chapter Twelve 


DISTRIBUTING THE COMPANY TECHNICAL REPORT* 


LURA SHORB and JACK BARSHA 
Experiment Station, Hercules Powder Company, 


Wilmington, Delaware 


Since technical reports are prepared in order to pass along information 
in an organized fashion to those who can put it to work or who ean 
contribute useful ideas based on it, it is axiomatic that careful attention 
must be given to their distribution. This is basically a simple matter, 
but only if attention is first given to the establishment of fundamental 
principles. 

In a small company, especially one with all of its facilities in a single 
location, there is usually close and frequent contact between top manage- 
ment and personnel in production, sales, and research, Under these cir- 
cumstances, the technical report is not likely to be used as a major 
means of communication. Its main purpose in this instance is to record 
results of technical studies for patent purposes and for future use. Dis- 
tribution of reports in such a single unit is easy to control. Procedures 
can be set up and one person made responsible for carrying them out. 

In a large company, the situation is often complicated by an extensive 
technical personnel having varied interests and widely separated work- 
ing locations. Research teams, for example, are not necessarily in close 
contact with policy-making management, salesmen, technical-service 
men, plant engineers, and other groups whose need to know research 
results is of the utmost importance. 


THE AUDIENCE 


First in importance in any distribution system is the need to get reports 
into the hands of the proper administrative persons, be they project 
directors, section heads, department heads, or vice-presidents. Reports 


* This chapter is based on a paper entitled “Distributing the Company Research 
Report,” presented before the Division of Chemical Literature of the American 
Chemical Society at the 124th national meeting in Chicago, Illinois, September, 
1953. Thanks are due the American Chemical Saciety for permission to publish this 
paper in revised form, 
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ate written to incite action or review, and they must go to all who are 
concerned with such functions. 

It is also important to distribute copies to members of the study team, 
those who can use the information therein for review, for later reference, 
and for background for subsequent reports. Not every worker needs an 
individual copy, so long as he can have ready access to one, but sufficient 
copies should be distributed to expedite future work. 

In those companies conducting many investigations, men of similar 
training and abilities work side by side (or miles apart) on projects 
which may be unrelated in nature except for one aspect—interest to the 
company. If these men are to grow in ability, they must be kept abreast 
of company activities. Moreover, with minds uncluttered by operating 
details they often can offer creative suggestions on other projects called 
to their attention. Within limits, therefore, copies of reports should he 
distributed or made available to top men at work on other projects. 

Reports on creative investigations (research) often deal with patent- 
able ideas, hence should either be sent to a company’s patent department 
or studied by a responsible technical administrator from this point of 
view. Moreover, since some technical reports provide background for 
product development, plant construction, manufacturing, sales, or ad- 
vertising, activities, consideration should be regularly given to including 
individuals in one or more of these groups on the distribution list, 

Depending upon the company, there are occasions when technical 
reports should (or may) be sent to’ outside organizations—customers, 
sponsors of research projects (Government agencies, for example), and 
consultants. Here again, special screening is required, although funda- 
mental rules for such distribution can be established. 

If reports are to be available for later reference, copies must be sent 
to the appropriate report libraries or files. 


RELATION OF TYPE OF REPORT 
TO ITS DISTRIBUTION 


Progress reports are the work horses of most reporting systems. They 
tell in detail of projects under study, and serve a wide variety of pur- 
poses, as discussed in Chapter Three. To be effective, they must go to 
those responsible for the project, to those working on it, to those who 
can use the information in other work, and to those who need it to keep 
abreast of a company’s work in general. 

There are progress reports and progress reports, however. Those pre- 
pared in great detail at the operating level are often not at all suited 
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for the use of the technical director or manager. If the company is a 
large one, top administrators would be buried in stacks of paper if they 
attempted to wade through the type of progress reports needed by 
project supervisors. Accordingly, many companies have instituted the 
preparation of different types of progress reports for various levels of 
administration, reports which grow more interpretive, less technical, and 
less exhaustive at each successive level. 

This is important for several reasons other than volume of reading. 
The men at the top, especially the nontechnical administrators in sales 
and production departments, do not need to know about the progress of 
equipment purchase and assembly, or about early resulis and theories 
(often contradicted by Jater discoveries). Moreover, if premature dis- 
closures are made to these men, who do not always understand the 
vagaries of technical investigation, whole research programs may be 
altered to chase a will-of-the-wisp. 


Alternatively, these top administrators do need to know the meaning 
of vertified investigations; they can and do place confidence in their 
technical staffs for the proper conduct of the studies which led to them. 
If care is taken, then, not to clutter the desks and minds of successive 
levels of administration with progress reports containing the details 
needed by lower echelons, progress reports can be a most effective tool 
in technical communications. 


In distributing the upper-level progress reports, of course, access to 
the more detailed accounts must be readily possible for responsible 
persons who wish more information on a given investigation. 

For those companies which use technical progress reports as a major 
means of communication, distribution lists for euch reports must be 
carefully established by administrators at each level of preparation. 

Formal reports are often prepared at the conclusion of a project to 
provide a systematic condensed presentation of the results already re- 
ported in progress reports. When this is the case, consideration must be 
given to distributing these reports to the same locations and persons as 
the progress reports on that particular project, except to those individuals 
for whom a4 brief digest would prove more suitable. 

Some companies do not require the preparation of detailed progress 
reports but use formal reports written at the conclusion of the project to 
record experimental details and resulis. These reports may serve man- 
agement as a basis for decisions. Often, however, they are used for record 
purposes, and conferences and memoranda convey the essential informa- 
tion to those who need it for current decisions. 
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SECURITY 


When a company establishes rules for report distribution, one of the 
first considerations is the need for adequate safeguards for the confiden- 
tial information each report may contain. Like any valuable asset of a 
company, results of investigations must be protected against financial 
loss. Such loss may occur by unauthorized disclosure of information to 
someone outside the company if the distribution system is too lax. How- 
ever, another type of financial loss may also occur internally through 
over-drastic restriction on the distribution and availability of research 
reports. Either course, laxity or overprotectiveness, will retard a com- 
pany’s growth and may eventually put it out of business. 

All companies rely chiefly on the integrity and good judgment of their 
personnel to safeguard their research results. New technical employees 
sign patent agreements when they start to work. In many of these patent 
contracts, the employce agrees not to disclose information to non- 
employees or to publish any confidential mformation, records, or data 
of the company without prior authorization. 

To make security control effective, however, and to tell employees 
specifically how to handle company information, most companies estab- 
lish a, set of security procedures. These may be very simple, calling only 
for approval of report distribution by specific persons, or they may 
involve several or all of the following measures: 


1, Establishment of a classification scheme patterned after the Gov- 
ernment’s; i.e. assignment to each report of an appropriate cate- 
gory, such as Confidential, Technical, etc., from a list of well-defined 
classifications. 

2, Establishment of a list of persons eligible to receive initial- 
distribution copies of reports in each given category. Even here, 
however, not all reports always go to every person eligible to 
receive them, since actual distribution may be made in accordance 
with the nature of the report. 


3. Establishment of a list of persons authorized to approve the further 
distribution of reports in each given category. 


4, Establishment of rules for access to file copies, and for loaning file 
copies, 

5. Establishment of rules for retention of copies. Some companies 
distribute reports rather widely but require most copies to be 
returned, File copies are then made available as needed, 
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6. Establishment of a procedure to obtain release of technical in- 
formation through patenting or through publieation. 

7. Creation of forms to make execution of all rules a routine matter. 

8. Preparation and distribution of a procedures manual setting forth 


the rules and how to employ them with a minimum of incon- 
venience. 


Most procedures for the distribution of reports place the responsibility 
for determining initial distribution in the hands of the writer and his 
immediate supervisor, subject usually to review by the technical director 
or manager. Specific individuals are selected from the appropriate audi- 
ences (previously discussed). If the company has established a list of 
individuals entitled to receive reports in the elassifieation category in- 
volved, care must be exercised to send copies to all such persons who 
can use it and to obtain permission to send copies to others who need 
the report but are not on the approved list. Each supervisor, of course, 
should have the authority to control the distribution of reports to his 
own subordinates, 

Jn distributing technical reports to product development, sales, and 
advertising groups—those concerned with the development of new uses 
for the company’s products or of new products for established markets— 
precautions must be taken to compensate for the salesmen’s urge to give 
out information on new developments promptly to promote sales. All 
concerned must be certain that the company’s interests are protected 
before information or actual reports are given to customers or released 
for publication in advertisements, trade bulletins, or technical papers. 
One safeguard for this is the use of release forms similar to Figure 12.1. 

Many companies include an initial-distribution list in the bound copies 
of reports, following approval of such lists on a form similar to Figure 
12.2, and keep records of special distribution on a form similar to 
Figure 12.3. Often, copies of a report are numbered; specific copies are 
assigned ta individuals; and, for top-level reports, receipts (such as Fig- 
ure 12.4) are required. Numbering is particularly useful when report 
copies must be eventually returned. 

Some companies follow the practice of issuing their progress reports in 
diserete sections so that portions can be sent to individuals who may 
benefit from them yet do not need (or should not be given) the entire 
reports. 

Security must not in itself become a fetish. By and large, technical 
reports should be distributed as widely as seems initially necessary and 
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REQUEST FOR AUTHORIZATION OF RELEASE OF TECHNICAL DATA 


. Execute 1 copy of this form and pre- 3, After authorization, document & form 
sent to File Room, if necessary to ob- will be returned to person below: 
tain copy of document fror file. 


. Send document with form to person 
below responsible for authorizing i 


John Doe R, R Rhodes 4, For their information, circulate to; 
— LI. M. Hardy — Richard Roe 
— 5. Hopkins — James Smith T. R, Jamea 
— T. R. James — M. E, Toms Richard Roe 
Harry w MN Be James Smith 
Harry Johnson 
— Jack Jones M. E. Toms 
wu File Room 


Person requesting release 


I, on 
date 


permission to pass on to: 
of 
of 


the following material or information (list by number and title) 


Reason for request: 


Authorized by 


SPECIFIC CORPORATION RESEARCH LABORATORIES 





Figure 12,1. Typical report-release form. 
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DISTRIBUTION OF RESEARCH LABORATORIES DOCUMENT 


Specific Division 


FORMAL REPORT, RESEARCH MEMO, ETC. I U  — U. s. 


TITLE — e —  . 
HUMBER OF COPIES MADE L DATES — CL ASSIF. NO 

DISTRIBUTION 
cory REPORT RETURNED 


DISTRIBUTION HO. ORIGINAL ADDED 
: Ho. SENT [APPROVED] SENT DATE 





























CIRCULATE | } COPIES 

















ORIGINAL DISTRIBUTION AUTHORIZED BY, 


SPECIFIC CORPORATION RESEARCH LABORATORIES 





Figure 12.2, Typical form for approval of initial~distribution list. 
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RECORD OF SPECIAL DISTRIBUTION 
OF RESEARCH LABORATORIES DOCUMENT 


Nature of Document No, of Document (if any) 
Formal Report; Other 


Title of Document 


Number of Copies Made Date . 


SPECIAL DISTRIBUTION 





eports Returne 
Copy No. of Date 
Name of Person No, Approved | Gopies Received 









































Special Distribution Authorized by Date 
’ Ass't or Assoc. Director of Research 


SPECIFIC CORPORATION RESEARCH LABORATORIES 





Figure 12.8. Typical record form for supplementary distribution of a report. 
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RECEIPT 


for 


RESEARCH LABORATORIES REPORT 


of Report No, 


was 


forw: 
were {°F arded on 


Registered, First-Class, Air Mail, ete. 


Please date and sign this receipt and return to: 


FILE ROOM 

Specific Corporation Research Laboratories 
0000 Specific Street 

Specific City, State 


SPECIFIC CORPORATION RESEARCH LABORATORIES 





Figure 12.4. Typical report-receipt form. 
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as may be requested later by responsible personnel, subject only to 
logical restrictions on those reports which contain administrative data 
(salaries, budgets, personnel ratings, etc.). 


REPORT CLASSIFICATION 


As mentioned, many companies have felt the need for establishing a 
classification system for their reports, so that those receiving and 
handling them may be aware of restrictions on their use. One simple 
scheme calls for the use of the word “Confidential” on reports whose 
distribution must be restricted to administrative levels. This scheme by 
implication permits broader distribution of all reports not so labeled. 


CLASSIFICATION - 1 


CONFIDENTIAL COMPANY INFORMATION — MAY 
BE TRANSMITTED ONLY TO PERSONS NAMED 
ON THE OFFICIALLY APPROVED DISTRIBUTION 


LIST FOR THIS REPORT OR TO OTHERS AS AP- 
PROVED IN WRITING BY AN FNDIVIDUAL AU- 
THORIZED TO RELEASE CLASSIFICATION ~ 1 
INFORMATION, 


CLASSIFICATION = 2 


PRIVATE COMPANY INFORMATION - MAY BE 
TRANSMITTED ONLY TO PERSONS WITHIN THE 
RESEARCH DEPARTMENT OR TO OTHERS AS 


CLASSIFICATION ~ 3 


COMMERCIAL-TECHNICAL INFORMATION ~ MAY 
BE RELEASED OUTSIDE THE COMPANY ONLY 
AFTER DELETION OF IDENTIFICATION OF 
BRANDS AND MANUFACTURERS OF PRODUCTS, 
AND AFTER APPROVAL IN WRITING BY AN IN- 
DIVIDUAL AUTHORIZED TO RELEASE CLASSI- 
FICATION — 3 INFORMATION, 


CLASSIFICATION -4 


CONFIDENTIAL INFORMATION OF OTHER OR- 
GANIZATIONS = MAY BE RELEASED ONLY TO 
THE COMPANY OR AGENCY HAVING OWNERSHIP 


APPROVED IN WRITING BY AN INDIVIDUAL AU. 
THORIZED TO RELEASE CLASSIFICATION - 2 
INFORMATION, 


OR TO OTHERS AS APPROVED IN WRITING OY 
AN INDIVIDUAL AUTHORIZED TO RELEASE 
CLASSIFICATION ~ 4 INFORMATION. 











CLASSIFICATION — 5 
UNRESTRICTED INFORMATION — MAY BE RE- 


LEASED OUTSIDE THE COMPANY WiTHOUT 
SPECIFIC APPROVAL WHEN A FILE RECORD IS 
MADE OF SUCH DISTRIBUTION. 





Figure 12.5. Security-classification labels for a technical-reporting system. 


For those companies which need a well-defined system, the following 
may be of interest, especially if it is necessary occasionally to work 
jointly with outside companies and to distribute certain reports outside. 
Figure 12.5 shows a series of five classification labels which would be 
printed on (or attached to) the covers of all reports using this system. 
In more detail, these classifications would be defined as follows: 

Classification—1 (Confidential Company) information would comprise 
all technical, financial, and other data of top importance, including con- 
fidential matter relating to personnel and salaries. Within this category 


DISTRIBUTING THE COMPANY TECHNICAL REPORT 245 


would be all confidential information relating to corporate plans, pro- 
grams, and accomplishments in fields concerned with the development 
and improvement of products. 

Classification—@ (Private Company) information would embrace all 
that not included under Confidential—1 whose disclosure per se might 
be inimical to the interests of the Company. 

Classification-——8 (Commercial-Technical) information would inelude 
all data owned exclusively by the Company whose release would not 
adversely affect the Company's interests except through embarrassment 
resulting from identification of commercial products. This would embrace 
much of the information deliberately made available to customer com- 
panies in technical-service programs. 

Classification—4 information (of Other Organizations) would include 
confidential data received from other organizations, obtained in cooper- 
ative programs with other companies, or developed under contract for 
the benefit of an outside agency where the agreement does not authorize 
disclosure to other parties. 

Classtfication—& (Unrestricted) information would include all docu- 
ments not having significant competitive or other commercial importance 
to the Company, such as those relating to inspection methods and 
equipment-servicing methods, and material prepared for outside edu- 
cation. 

Successful operation of any system which classifies and controls the 
release of information requires intelligence and understanding in classifi- 
cation and definite authority for disclosure. Rules should be clearly 
defined, preferably in a procedures manual. 


SUPPLEMENTARY DISTRIBUTION 


Supplementary distribution of reports is discussed in some detail in 
Chapter Twenty-two. As pointed out, reports can be called to the 
attention of those not on the initial distribution list by means of weekly 
or monthly lists of titles; by distribution or circulation of abstracts of 
individual reports, as issued; by issuance of cumulative classified listings 
of reports; and by placing index cards for the reports in the library card 
catalog. 

Also, as indicated in the previous section of this chapter, progress 
reports (summary reports) written at supervisory or administrative levels 
are themselves an excellent medium for the prompt distribution of the 
results of investigations, and they serve to guide those seeking further 
details to specific reports. 
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Incidentally, care must be taken in deciding how many copies of a 
report are needed to include an estimate of the demand for supplementary 
distribution. It is usually cheaper to print a few extra copies than to 
obtain more later. As a precaution, however, it is often important to have 
a “reproducible copy” of each report; for example, one from which 
diazo-dye prints can be obtained, if the original plates are not retained. 


* * * + * 


Technical reports are not usually prepared just for the record. As an 
important medium of technical communication, their distribution deserves 
careful attention, and time spent on the development of logical rules 
usually pays dividends. 

While each company must protect the fruits of its technical endeavors 
for its own use, it must at the same time assure that its own technical 
personnel are informed about company propress. Within the limits of an 
adequate security program, technical reports should be made available 
to all who need them, who can learn from them, or who have a legitimate 
interest in their contents. 
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Chapter Thirteen 


SECURITY AND OTHER ASPECTS OF THE DISTRIBUTION 
OF GOVERNMENTAL TECHNICAL REPORTS* 


R, 5. BRAY 
Deputy Chief, Technical Information Division, 


Library of Congress, Washington, D. C. 


Security control of information is perhaps the one common factor 
throughout this business of distributing technical reports. The security 
of the United States depends, in part, upon the success attained in the 
control of classified information. The ideal to be sought is the indoc- 
trination of personnel to the point that they automatically exercise proper 
discretion and do not think of security of information as something sep- 
arate and apart from other criteria. 

This chapter will deal with military security, since considerations of 
company proprietary interests, patent rights, and other phases of 
industrial-information control have been discussed in previous chapters. 
Because of the extent of present-day defense research and development, 
the paraphernalia of military security has, within the past decade, been 
brought to bear on technical information to an extent heretofore reserved 
for tactical information. Modern technical information has indeed ac- 
quired tactical significance. 


DEGREES OF CLASSIFICATION 


Depending on your point of view and your interpretation of the 
semantics of technical-report documentation, there are either four or 
five degrees of classification. Let’s take the position that there are five, 
namely, Unclassified, Restrictedf, Confidential, Secret, and Top Secret. 
You may question the inclusion of “Unclassified” as a category of 


* This chapter is based on a paper entitled “Security and Other Aspects of the 
Distribution of Classified and Unclassified Government Research Reports,” presented 
before the Division of Chemical Literature of the American Chemical Society at the 
124th national meeting in Chicago, Illinois, September, 1953. Thanks are due the 
American Chemical Society for permission to publish this paper in revised form. 

f Abolished by Presidential decree, effective December 15, 19531”, since presenta» 
tion of the paper on which this chapter is based. See Appendix IT, 


249 


250 THE TECHNICAL REPORT 


classification. However, it is not uncommon in screening a collection of 
“Unclassified” reports to encounter copies carrying a variety of notices 
and statements which in effect restrict the handling of these reports. 
While it is often true that these restrictive statements can be traced to 
company proprietary interests, they are just as often due to administra- 
tive considerations within the Government. The Office of Technical 
Services of the Department of Commerce devotes much time and effort 
to obtaining the release of so-called Unclassified reports in the interests 
of the public. 

The Top Secret classification, at the other end of the spectrum, is 
seldom encountered in the realm of technical reports, with the exception 
of some issuances of the Atomic Energy Commission. It is still a classifi- 
cation category usually reserved for the “cloak-and-dagger” department. 

This leaves Restricted, Confidential, and Secret as the principal cate- 
gories complicating the distribution of technical reports. These are the 
categories from which issuing agencies select when assigning a security 
classification to a report. The definitions and applications of these 
categories should be clearly understood, since a report’s classification will 
largely determine its distribution and ultimate use in the scientific com- 
munity. Security manuals should be consulted frequently for this purpose, 
and the assistance of the contracting officer sought in case of doubt, 
While it is true that many reports eventually become declassified or 
reclassified, the administrative machinery required to notify report 
recipients of these changes is extremely cumbersome and often ineffective. 
However, the Security Review Board is making good headway in this 
matter. 

This discussion is by no means intended to imply that reports should 
be under-classified in the interest of the maximum exchange of technical 
information. Actually, the opposite usually happens, and project per- 
sonnel tend to over-classify documents just to be on the safe side. Thus, 
in making it extra difficult for unauthorized eyes to examine a document, 
they deny authorized persons in the lower security brackets the same 
privilege. 

Security classification, then, is an area requiring the utmost in balanced 
judgment and common sense. In our experience in the former Navy 
Research Section and more recently in the ASTIA Reference Center at 
the Library of Congress, we observed that the ratio of unclassified to 
classified technical reports was approximately 3 to 5. In our policy 
planning, looking toward an integrated, unified technical-information 
program for the Department of Defense and its contractors, we are 
seeking the positive approach to technical-report distribution within the 
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requirements of national security; that is to say, how we can render 
bibliographic services, not why we can’t. 


EFFECTIVE DISTRIBUTION 


We have seen how classification could affect distribution negatively. 
To prevent this, and in order that distribution can be conducted in a 
secure fashion, a number of documentation devices have been developed. 
At the time of its publication, a report receives its initial dissemination, 
or, as it is often called, its primary distribution. This is usually an 
administrative requirement and is not sufficient to get the document into 
all interested and authorized hands. Either too few copies are made, or 
the originator just doesn’t know about all the persons and organizations 
who can and should see a copy. To relieve this deficiency, the primary 
distribution of a report should always include a documentation center 
where secondary distribution, as it has come to be known, can be 
authoritatively accomplished. Many large, report-producing agencies 
operate their own documentation centers, 

The Armed Services Technical Information Agency (ASTIA), as 
mentioned in the second chapter of this book, is a joint Defense agency 
supported equally by the Army, Navy, and Air Force for the prime pur- 
pose of effecting the proper secondary distribution of current technical 
reports and dissemination of bibliographic information about these 
reports. 

Using ASTIA as an example, let us review the preparations and opera- 
tions that are required in secondary distribution. First, the customers 
comprising the market must have their accounts established at the center. 
This is accomplished in true bureaucratic tradition by means of the 
inevitable forms and endorsements, in several copies. Subject classifica- 
tions are devised in terms of which the contractor’s research can be 
defined for purposes of requesting copies of reports and reference services. 
Using his subject requirements and security status as coordinates, the 
contractor becomes established on a register showing his “need to know,” 
as it is known in the vernacular of security. Subsequent additions or 
changes are endorsed by the proper contracting authority and reported 
to the center. 

The circuit for the flow of technical information has tlen been com- 
pleted. The scientist doing, let us say, basic research on enamel coatings 
on a Confidential contract for the Bureau of Ships is producing reports, 
copies of which go to the distribution center charged with secondary 
distribution. Other scientists are working on this and related problems 
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in other parts of the country and for other agencies of the Government. 
This isn’t to say that research is duplicated, but only that different 
military applications and differing research competences and facilities 
exist and are being utilized. At any rate, the center accumulates reports 
from these several sources and announces their existence and availability 
to all of its customers in this subject field who are cleared and authorized 
to obtain these reports. Also, these customers may communicate directly 
with their fellow scientists if they so desire. 

It is at this point that the librarian or, if you will, the documentalist 
acts in a variety of ways to further the mission of the distribution center. 
Bulletins or accessions lists are issued in different security categories. 
These may vary from lists of titles linked to the distribution center’s 
subject-classification system, to lists of entries with informative ab- 
stracts, similarly linked, but telling a more complete technical story. 
Catalog cards matching these bulletins in content are made available 
for the purpose of maintaining files for retrospective searching right at 
the scene of research. Special bibliographies are compiled at the center, 
either on a self-initiated basis, because of an observed emphasis on a 
particular field of research, or in response to specific requests from 
customers. Comprehensive literature surveys encompassing not only 
reports, but also patents, periodicals, books, and other documents per- 
tinent to the problem are undertaken by special arrangement. 

Because the center, like the primary source, has few original copies 
of a report, it must supplement its loan service with various facsimile 
processes for the preparation of substitutes. This is particularly true for 
“best-sellers,” which occur in reports as with other kinds of literature, 
or if the center is committed to furnish retention rather than loan copies 
of documents in the lower security categories. Facsimiles are often pro- 
vided as full-size photostat or airgraph copies, or they may be made 
available in several widths of microfilm. In any event, the same security 
practices are binding on facsimiles as on original copies. 

In the last three years, the Office of Naval Research has sponsored a 
program by which many reports processed by the Library of Congress’ 
Navy Research Section were made available in the form of microcards. 
Since then, other report-issuing and processing centers, notably the 
Atomic Energy Commission, have adopted this medium. Microcards, 
because of their size, ease of handling, and economy in limited editions, 
hold considerable promise in the field of report documentation. 

The reference center is also prepared to answer reference questions for 
authorized inquirers, to consult its catalogs for readers who may come 
in person to plan new research, and to give advice on the organization of 
a collection of reports. It has a fundamental responsibility to its sponsor, 
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be it the Federal Government or a private laboratory, to pursue its 
mission aggressively and to serve all of its potential clientele to the best 
of its ability. This places a degree of urgency and obligation on the 
classified documentation center, in contrast to the more passive climate 
of service which often typifies a library in the traditional sense. This 
difference, minimized by progressive librarians, is nevertheless a basic 
distinction between librarianship and documentation. The function of 
controlled, mandatory distribution, particularly in a security complex, 
is a major facet of this distinction, 

There remains one further development to complete the efficient 
handling of reports as they circulate in the research community, This 
development, which has already begun in certain large universities con- 
ducting investigations under several Government contracts, is the estab- 
lishment of Research Information Centers (RIC’s) in all installations 
regularly requesting and handling substantial numbers of reports. Briefly, 
an RIC is a secure, central decument-library facility through which 
requests for documents from every part of an organization are submitted, 
and through which all incoming materials are routed. This system has 
already proved effective in eliminating duplicate requests and in avoid- 
ing requests for documents already in the organization. Such a facility is 
likewise useful for storing and organizing the permanent report collection 
of the staff it serves. 


OTHER ASPECTS 


In addition to the complications devolving from security, and the 
continuing efforts to overcome them, certain other aspects, largely in the 
administrative realm, deserve brief attention. Record keeping, account- 
ability, and transmittal receipts are necessary exercises in the distribu- 
tion of reports. Reports in the higher classifications are routed through 
military offices on their way to and from contractors and documentation 
centers. Project officers, contract officers, and their like are important 
persons in the “via” system of distribution. 


Steps for Users 


There are certain steps which the user of technical reports should take 
in his own interest in order to share to the fullest extent in the distribu- 
tion of the materials so important to his research program. These may 
be briefly outlined as follows: 


(1) Through your project officer, contact the agency or institution 
responsible for distributing the reports desired. 
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(2) Establish your identity and the extent of your clearance. 

(3) Submit to the task of completing the necessary and inevitable 
forms. 

(4) Know your security officer, his problems, and his liaison habits. 

(5) Keep these channels of contact open and in order with respect to 

changes in your requirements. 

Notify all appropriate officers and distribution sources if you 

move or discontinue your research program. 


(6) 


These may appear to be obvious and elementary steps, but failure to 
follow one or more of them, or attempts to bypass them are the most 
common sources of faulty distribution and inadequate sccurity. 

Up to this point, we have considered certain basic matters of classifi- 
cation, and have examined the major aspects of the primary and sec- 
ondary distribution of classified and unclassified Governmental-researeh 
reports. The bibliography to this chapter will aid you in further study 
of these problems. It will not, however, cover those few areas of this 
general topic to which the remaining paragraphs will be devoted. 


Random Distribution 


Experience has shown that a third species has been added gradually 
to primary and secondary distribution. This, to borrow a term from the 
field of mathematics, may be called, s6mewhat facetiously, “random 
distribution.” Such distribution, like many other unauthorized activities, 
is perfectly natural and will probably go on as long as people are people. 
But it is a real factor in the distribution of reports and can result in 
embarrassment, if not in actual breaches of security. This random dis- 
tribution involves the casual exchange of reports among men in the same 
organization, or even with persons outside the organization of the original 
recipient, Not infrequently, little caches of reports accumulate in desks 
and when space will no longer permit are stored or routed somewhere 
just to get them out of the way. Or, if one is fortunate, one can be 
transferred away before disposal becomes a problem, leaving the eventual 
solution in the lap of one’s successor. Frequently, as the result of these 
practices, reports wander in to distribution centers which are not author- 
ized to receive or process them. 

When reports have outlived their usefulness, they should be returned 
to the original source, destroyed in accordance with security regulations, 


or otherwise disposed of in a manner prescribed by the contracting 
officer. 
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Departures from the standard categories of classification are hazards 
to orderly distribution. It is not uncommon to find special restrictions 
on the distribution of certain reports described in footnotes in these 
reports. Documentation centers respect these special restrictions when 
they notice them, but the ultimate recipients may not. In general, any 
irregular, special restrictions imposed on documents by the originator 
are not likely to be satisfactorily enforced once they have left his hands. 


* + + * * 


Five years ago, technical reports began to gel as a significant corpus 
of literature. Then, for a period, everyone stood by and watched Topsy 
grow. As she grew she became, naturally cnough, more attractive, until, 
quite recently, she has been woocd by an ardent host of miscellaneous 
suitors offering papers, institutes, symposia, workshops, and other baubles 
to tempt her exacting appetite. She still awaits a suitor with a 24-carat 
solution to the riddle of perfect distribution. 
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Once the technical report has carricd its information to the initial 
audience, its current function has been fulfilled. It then becomes just 
another fragment of the mass of scientific lore constantly accumulated 
by technical organizations and saved for potential future use. 

The once-used technical report is not a homogeneous fragment, how- 
ever. Many reports somehow resemble June brides: they have “some- 
thing old, something new, something borrowed, and something blue.” 
The “new” consist of the data collected and the conclusions reached by 
the scientist or engineer in the course of his investigations. This is so 
obviously important that there is no need to call attention to it. Nor 
does the “borrowed,” for different reasons, need to be discussed. But 
many forget the “old” and the “blue.” 

The “old” is the often quite extensive bibliography appended to the 
report, At a time when almost all Government contracts awarded to 
research organizations specify that exhaustive literature searches be 
made prior to laboratory work, a technical report can be a veritable 
mine of information. For some purposes, at least, the collected refer- 
ences may be of greater value than the report itself. The “blue” refers 
to the unperformed experiments which the researcher had planned, the 
ideas that withered because lack of time or money did not permit them 
to be tested. Tt was the unfinished work of Carothers that inspired Izard] 


* This chapter is based on a paper entitled “Filing the Research Report in In- 
dustry and Government,” presented before the Division of Chemical Literature of 
the American Chemical Society at the 124th national meeting in Chicago, Illinois, 
September, 1953. Thanks are due the American Chemical Society for permission to 
publish this paper in revised form. 
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Since reports thus contain information which has significance, it is 
logical that the information-services staff of an organization must there- 
fore develop a filing system which will make this information available. 

Filing systems have two functions: they must afford convenient stor- 
age for the accumulated information and, at the same time, they must 
make it easily accessible. The future searcher must be able to find the 
reference he needs, not only if he knows the peg upon which it is hung, 
but also if he is not even aware of its existence. Accordingly, the phrase 
“easily accessible” must apply to all pertinent subject matter, not merely 
to reports of a known number or title. The files must yield all of the data 
they contain on a given subject, when they are searched for this subject. 
Only then is the requirement of accessibility met. 

Filing groups or librarians file the reports they, receive in many ways, 
since the needs of various organizations are so diverse that no one system 
can satisfy all. A small firm, with interests in a narrow field of science 
and technology, would be foolish to maintain an extensive—and expen- 
sive—technical filing staff. A large company would be even more foolish 
not to establish an information-services division. The filing system em- 
ployed by an organization should be geared to its peculiar needs; it 
should be its own tailor-made system. 


FILING ENTIRE REPORTS 


The simplest method of preserving reported information is that of 
filing copies of the reports, as they are acquired, in alphabetical, numer- 
ical, or any other suitable order. Reports of a confidential nature, when- 
ever Government security regulations or company desires for secrecy 
require it, can, of course, be kept in a locked file. 

Little difficulty is involved either in organizing or in maintaining such 
a file; therefore, special personnel are not required. However, this type 
of filing can serve only the simplest needs of an organization, since it 
cannot be “subject searched.” The searcher must know what is in the 
reports and how they are filed, or he must search the entire file for 
information on a given subject. 


CARD INDEXES 


As reports accumulate, the mere bulk of the filed material sometimes 
forces the establishment of a card index. However, while a number of 
3 x 5-inch cards in a filing drawer can be thumbed through more readily 
than reports can be pulled out of files, with the elimination of some mild 
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physical exercise, the single-card-per-report file can provide no better 
direction to desired subject matter than can the report file itself, 

The first significant advantage of card filing appears when the prin- 
ciple of cross-referencing is adopted; i.e, when more than one card is 
made for each report. In such a file there are entries for cach report under 
all appropriate subject headings, and a report on a given subject can be 
found although its author, title, and number are unknown. Usually, the 
cards are arranged alphabetically and placed in one all-embracing file, 
as in a conventional library indexing system. 

The cross-referenced card system is quite flexible; in proportion to the 
effort expended in setting it up, it pays dividends in the ease of finding 
the desired information. The cards may merely indicate where the 
reports are deposited, or they may contain short abstracts of them. Each 
reference appended to a report can be given a card, or the card for the 
report can bear the word “Bibliography.” Subjects of special interest, 
patent references, special sources of reports, all can be given extra cards, 
and additional, conveniently located files can be established for them. 

The number of subject headings which can be introduced should be 
determined by the amount and character of the material in the files and 
by the number and type of inquiries, With 20 cards under the heading 
“Chemistry,” the searcher will experience no difficulty finding the refer- 
ence he needs. With more titles under this heading, such subheadings as 
“Chemistry, organic,” or “Chemistry, of high polymers” will again give 
easily searched units. This subdivision system need not follow any pre- 
conceived, “logical” order. It should reflect the needs of the organization, 
and if necessary it may have subheadings on very narrow subjects while 
lumping whole divisions of (less-pertinent) science under a single entry. 
It is in the development of a system which offers the maximum of 
service and requires the minimum of maintenance that the skill and 
ingenuity of the technical indexer can be demonstrated. This is discussed 
in some detail in Chapters Fifteen and Twenty-two. 

Between extremists who scorn the alphabet as a clumsy, unreliable 
tool and those who acclaim it as the sole salvation of information search- 
ers, most documentalists still turn to the alphabet as their first, if not 
sole, operating base. Even a large collection can be filed according to 
color, size, accession number, or any other characteristic and still be. 
searchable, provided it has been properly catalogued by subjects. Hence 
widespread reliance on subject-heading lists has developed as the founda- 
tion of subject cataloguing. 

Developed through trial-and-error vicissitudes involving plenty of 
trials and, it sometimes seemed, too much error, lists are now available 
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which enable skilled cataloguers to index technical reports so that skilled 
searchers can approach the task with confidence. But this is not enough. 
Subject clagsifications also have their place, again between the extremists. 
One camp dreams happily of a universal classification; another scorns 
all classification schemes as rank nonsense. But most documentalists 
either find utility in a ready-made classification or they roll their own. 


PUNCHED CARDS 


Unlike library-card classification schemes, punched-card systems make 
it possible to index a reference in multiple ways on a single card, or to 
cumulate references to a complex subject or group of subjects on a single 
card without keeping it in a fixed place in a file. In systems for hand 
sorting, each card has a number of holes along its edges, as shown in 
Figure 14.1. When a direct coding scheme is employed, meanings, or 
descriptors, are assigned to each of the holes; the more complex codes 
utilize a combination of holes for each descriptor. To prepare such a 
card for a given report, the hole (or holes) corresponding to each per- 
tinent descriptor are “punched”; this punching removes the margin 
separating the pertinent holes from the edge of the card. When the file 
is searched, a sorting needle is inserted into all cards in the hole or holes 
corresponding to the subject in question. If these holes were punched on 
one or more cards, the needle will not hold such cards and will permit 
them to drop out. All the cards which drop when a needle is inserted in a 
given hole presumably bear information pertinent to the descriptor 
assigned to this hole. Use of hand-sorted punched ecards in a report- 
indexing system is described in Chapter Sixteen. 

Some simple machines are available for both punching and sorting; 
whether they are needed is determined by the number of duplicate files 
(if any) and the volume of the file in question. Machine-sorted punched 
cards of the IBM type are not often used, at least as yet, for storing 
and retrieving information from scientific reports, chiefly because coding 
methods have not kept pace with mechanical and electronic develop- 
ments, and also because the size of few report files (other than in 
Government) warrants the expenditure involved. Developments in this 
field indicate the probability of their increased use for large files, 

Punched-card coding schemes are more difficult to develop than library- 
card systems. Descriptors can be made more specific than the headings 
in the card system, but by the same token they require more a priori 
knowledge of the field. However, where the information on even small 
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subdivisions of the field must be quickly obtainable, and where the field 
must be comprehensively indexed, punched cards often offer an oppor- 
tunity for a more complete utilization of the collected reports. 


UNITERM COORDINATE INDEXING 


Punched cards employ coordinates (descriptors) for coding—subjects, 
formulas, authors’ names, report numbers, dates, ete. A recent adaptation 
of the use of coordinates for subject indexing employs a system which 
does not require punched cards or machine sorting, although for very 
large files it may be adapted to the latter, Uniterm coordinate indexing 
makes virtually every word in a subject heading a filing word, elimi- 
nating the need for cross-referencing or use of inverted entries. 

Reports to be indexed are given accession numbers as received, without 
regard to subject, or are assigned numbers under any arbitrary system, 
The reports are subject indexed in a conventional manner, employing a 
word list for consistency if the file is lengthy and complex. Each word or 
integral phrase in a subject heading is then assigned to a separate card 
which has columns for the digits from 0 to 9. On each pertinent card, 
as indexing of a file progresses, entries are made for each report in the 
appropriate column for the digit contained in the accession number. 

For example, in indexing the subject heading “catalytic cracking,” 
two cards would be involved, one titled “catalytic” and the other 
“cracking.” If reports on this subject bore the numbers 78, 122, 185, 621, 
etc., these full numbers would be entered on each card in the columns for 
8's, 2's, 5’s, and 1’s, respectively. If a report on “catalytic polymerization” 
then bore the number 326, this number would be entered under the 6’s 
on the “catalytic” card (but not on the “cracking” card) and on a 
“polymerization” card, Thus the “catalytic” card would receive some 
numbers not found on the “cracking” card, ete. 

Such indexing can be carried still further to include third or fourth 
(or more) terms, such as “catalytic cracking for production of olefins 
and aromatics.” In such a heading, the appropriate report numbers would 
be entered on four cards; namely, cards for “catalytic,” “cracking,” 
“olefins,” and “aromatics.” 

In searching for reports on desired subjects in Uniterm card files, the 
cards bearing the appropriate unit terms (words) are removed from the 
file. From these the card with the fewest entries is selected and matched 
with another card, as shown in Figure 14.2. If only two unit terms are 
involved, the desired accession numbers (if any) will be those common 
to both cards. If more than two unit terms are involved, nonpertinent 
numbers are eliminated rapidly as numbers common to previously- 
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compared cards are checked against those on cards for the remaining 
unit terms. 


UNITERM eard @ DOCUMENTATION Incorporated 





Courtesy of Documentation Incorporated 


Figure 14.2. Matching Uniterm cards to obtain the report numbers mutual to both; 
i.e. those which relate to the coordinated subject. 


The Uniterm system, described in more detail in Chapter Seventeen, 
is adaptable to the cataloguing of chemical compounds, instruments, 
inventory control—virtually anything which can be assigned a number 
and a subject or title. Although it is just emerging from the experimental 
stage as regards the cataloguing of very large files of reports (such as 
are handled by Government document centers), it has already proved 
useful in a number of smaller files. As mentioned earlier, for such smaller 
files (which may contain tens of thousands of documents) it offers a 
convenient method of indexing which does not necessarily require the 
use of machines for subject searching. 


MICRODOCUMENTATION 


Microcards and microfilms have recently received much attention as 
library and filing tools. First applications of both were concerned with 
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the duplication of books and journals, but it was inevitable that they 
would eventually be applied to files and to the reports they contain. 

The chief advantage of microdocumentation methods is the saving of 
space they afford. Several file cabinets or bookcases of reports can be 
compacted into a few reels of film or into a few linear feet of Microcards 
or card-jacketed strips of microfilm. Ease of browsing is sacrificed, since 
the user must either obtain a photographic enlargement or employ a 
mechanical device to read a given document, but many organizations are 
beginning to feel that this sacrifice is well worth making. 

To expedite access, each series of reports may be microfilmed in 
order. Films of later reports can be spliced into the reels for each series, 
and new reels can be started as needed. Alternately, where whole files of 
documents are microfilmed, including reports with other material, it is 
practical to index the contents of these reels and thus to locate a given 
report by reference to the proper reel, 


Freezing Corn 
Report CR-53-7 
R. Doe B=23=-53 





Courtesy of Filmsort Inc. 


Figure 143. A microfilm of a report mounted for filing as a card, The jacket in this 
case is made of transparent cellulose acetate (75% actual size). 


Oue system of microfilming goes further and divides reels into frac- 
tions by appropriately numbered internal dividers. These are visible even 
when the reel is run through a motor-driven microfilm viewer at fairly 
high speeds; thus, they greatly expedite the location of a given document. 
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The use of microfilmed reporis normally depends on previous knowl- 
edge of the existence of the documents sought. This may be gained in 
a conventional manner from ecard files, report lists, or even punched 
eards. On the horizon, however, are such devices as the “Rapid Selector,” 
a machine which passes microfilm at the rate of 330 frames of data per 
second through a photoelectric scanner set to pick out documents accord- 
ing to a predetermined pattern of light and dark spots included on the 
reel of microfilm beside each frame (varying, of course, with the subject, 
author, etc.). This device employs a camera to photograph pertinent 
frames, since visual inspection is out of the question. Its future use 
depends as much or more on the development of indexing systems and 
methods as it does upon mechanical and electronic improvements. 

More adaptable to small files is the use of cardboard or plastic jackets 
in which strips of microfilm are inserted in slots or bonded to apertures; 
the cards so prepared (see Figure 14.3) may then be filed in a conven- 
tional manner. Depending upon the photographic reduction employed, as 
many as 120 844 x 11-inch pages can be microfilmed and mounted in a 
5 x 8-inch jacket. Also available are combinations of microfilm strips 
with punched cards for hand and machine sorting (Figure 14.4). 

Microcards similar to those for books (Figure 14.5), journals, and 
patents represent another method of employing microdocumentation 
without sacrificing flexibility of locating and handling individual reports. 
A number of organizations (and Microcard service groups) now micro- 
film reports, place the microfilm strips in the proper sequence for photo- 
graphic printing, and print these onto cards, usually of the catalog-card 
size. Each such card can contain 50 pages reduced from the 814 x 11-inch 
size; 100 cards requiring only an inch of file space can be substituted for 
100 50-page reports. A recent Microcard reader is pictured in Figure 14.6. 

For filing purposes, Microcards can be treated as any other cards, 
Subject headings, report titles, authors, etc., can be written or printed 
at the top of the cards or on the back, Some of the Government agencies 
have been issuing their reports on Microcards, laminating their abstract 
cards (which also contain classification data) to the backs of these. 
Combination of Microcards and punched ecards are to be expected. 

Where an organization is short on storage space, is willing to go 
through the inevitable period of experimentation required to shift to a 
new medium, and has employees willing to change their document- 
handling habits, the use of one or more methods of microdocumentation 
may hold attractions. 
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SILICA . QD181, $656 
Soaman, R. B. Gard 2 (of 19) p, 36-83 
The Properties of Silica, 1427 (AS Monograph No, 37) 














Courtesy of Microtext Publishing Corp. 


Figure 14.5. Many organizations (including Government agencies) are duplicating 
their reports for easy filing on Microcards such as this, 


DEVELOPING FILING SYSTEMS 


No filing system needs to be completely original. Systems developed 
by some Governmental agencies, or by other large institutions, can pro- 
vide solid foundations for development of new ways of indexing technical 
reports. Many private firms base their systems on the subject index of 
Chemical Abstracts; others modify and adopt the U. 8. Patent Office’s 
classification system or parts thereof. The British, German, and Swiss 
patent-office classifications, all far less elaborate, are used in a similar 
way in Europe and are all adaptable to relatively small collections of 
technical information. 

A private firm is not in the business of classifying knowledge for 
classification’s sake—it need not attempt to compete in the scope of its 
filmg system with the Library of Congress or the Patent Office. Nor is 
it necessary, or even advisable, to file or index all reports in the same 
manner, Some of these reports are more valuable than others, and they 
must be recognized as such. Many features of various systems can be 
combined to form one which fulfills the specific needs of a given organ- 
ization. 
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Courtesy of Microtext Publishing Corp. 
Figure 146. A recent Microcard reader. Cards are positioned on the platform at 
bottom. Locating a given page can be done easily and rapidly by moving the card 
up or down, left or right by use of the knobs in front of the base, 


This eclectic approach to the problem of filing and indexing is essential! 
for some organizations, One of these, for example, is the sponsored- 
research laboratory, the interests of which extend over a wide area, yet 
which is particularly concerned with developments in one special field. 
A description of the classification system of such a laboratory is included 
below to illustrate a variety of methods for indexing technical reports. 

When the information-services group of this organization was estab- 
lished, its first step in developing a special filing system was a thorough 
examination of the reports already in the files, This study was followed 
by an analysis of the work and prospects of the organization, in order 
to determine, or at least to estimate, what type of material would have 
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to be filed and how it would be used. It was found that the data collected 
up to this point fell logically into three categories. Since it also seemed 
that new acquisitions to the files would be of similar nature, a decision 
was made to divide the files into three parts, according to their value 
to this particular laboratory. 

The first part of these files consists of some acquired reports and 
reports on short literature searches which the information-services group 
performs for the company’s clients and its laboratory. The reports which 
are classified in this group are of little permanent interest to the organ- 
ization, They are arranged in chronological order, and an author-title 
card index is established for them. This is a simple, conventional file, 
and it has all the shortcomings of direct files. However, the reports it 
contains are not of much lasting value, and the larger expense of a more 
complex system would not be justified. Of course, any report from this 
file may be incorporated into the larger file at will; a group of reports 
from this file may form the nucleus of a larger file if new interests make 
it advisable. 

The second group contains more comprehensive reports. As in the 
case of the reports in the first file, their subject matter embraces a wide 
area, but these reports differ in that they are of greater value to the 
laboratory. Punched cards are used as a key for this group. Each report 
of interest is assigned a card, and reports and references collected in the 
course of a search on a given topic form a unit. An abstract of the per- 
tinent reports may be written directly on the card by the searcher, or 
the references may be photographed and the prints dry-mounted on the 
cards. Whatever the method of transferring the data, each card carries 
at least enough information to identify and locate the report. 

When a number of cards accumulated, a set of tentative descriptors 
was prepared for them on the basis of a careful examination. Thus, for 
a group of cards on methods of estimating the corrosion of a metal, 
terms like ‘nondestructive test,’ “field test,” “quantitative test,” 
“chemical test,” “electrical test,” and “optical test” were proposed and 
defined. These tentative descriptors were noted, but the cards were not 
punched at this point. They were used, for the time being, in the same 
manner as the 3 x 5-inch cards of the library-card system: the whole 
unit, arranged alphabetically, was filed under its subject heading. 

These units are finally integrated into an actual punched-card file if 
a sufficient number of them, all relating to a larger division of science, 
accumulates. The integration procedure is rather complicated, and an 
actual case will be described in detail. 

A set of reports and references pertaining to the corrosion of a metal 
was collected on punched cards, and tentative descriptors were adopted 
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for these cards. At this particular time the files already contained similar 
card units on other metals and on general properties of metallic sub- 
stances. The data from the last unit warranted the integration procedure. 

The first aim was the establishment of a single set of descriptors for 
all the cards in the units which were to be combined. The tentative 
descriptors obtained previously for each unit were examined to eliminate 
duplication and overlapping, which are almost inevitably present in such 
cases. This took some planning and redefinition, but the task was accom- 
plished in a reasonable time. Finally, a number of new descriptors was 
added. The result was an integrated set of descriptors which adequately 
covered the material already in the files. 

However, it was realized that if another report on metals came along 
which contained additional information, it might not be possible to 
classify it under these descriptors. The descriptors employed were de- 
signed to cover the accumulated material only, not to provide a general 
system for classifying metals. For example, for the reports on file, it 
was not necessary to make a distinction between the ferrous, the light, 
and the noble metals. In a broader system, however, some such descrip- 
tors would be needed. 

The information necessary to design a more flexible, more general set 
of descriptors was obtained from a short literature survey. The manner 
in which authoritative writers divide the field of metals was determined, 
and some of their headings were simply “borrowed.” In this manner, by 
utilizing the tentative descriptors prepared for each unit, and by adopt- 
ing a general, flexible, framework from the literature, an integrated 
master set of descriptors was established for the field of metals. A punch- 
ing code was then worked out, the cards were punched properly, and an 
integrated file was formed. 

In this group, the rule followed was not to devise a thoroughly com- 
prehensive system, but simply one which would completely cover the 
material already in files, and which would be flexible enough to accom- 
modate a reasonable amount of additional information. 

The third group of reports is the one which is most important to this 
particular laboratory. It deals with synthetic resins, a field in which 
this laboratory has been particularly active. The information-services 
group was charged with the responsibility of devising a system for 
classifying this field and for filing information pertaining to it. It was 
known that the system had to give an integrated file and yet permit easy 
access even to small subdivisions. 

This was a large order, but at least its limits were known. The 
information-services group was also given the opportunity to capitalize 


FILING THE TECHNICAL REPORT 273 


on the knowledge that the laboratory's researeh ehemists had acquired 
in the process of working in the field. 

That the references should be collected on punched cards was decided 
from the start. The next step was to make a rather comprehensive liter- 
ature search. This search differed from the previously mentioned survey 
of the literature of metals both in extent and in kind. Here, chapter 
headings in books, the names of sections in trade periodicals, and the 
cross-references listings of the Patent Office were all of great interest as 
leads to all the possible ways of dividing the subject. 

On the basis of this search, and with the assistance of the research 
chemists, whose comments and criticisms proved invaluable, a tentative 
list of descriptors was compiled. Then, as the references accumulated, 
changes were made in this list in accordance with the experience gained. 
At a certain point it was felt that enough knowledge had been acquired 
to permit decisions as to the working code. The descriptors were once 
more examined and, where necessary, clarified. A code was adopted, and 
the previously accumulated cards were punched. All new cards are 
punched when added to the file. To permit an easy check on reports 
and references whose authors are known, a separate author file was also 
set up on 8 x 5-inch cards. 

As may be implied from the preceding discussion, there is no one 
“right” way of filing and indexing reports, The technical report, like any 
other source of information, must usually be integrated with other files. 
Each organization must have its own method of filing, one which reflects 
its own needs. This is quite as true for Government research as for in- 
dustrial research; differences occur mainly because the needs are different. 


SPECIAL ASPECTS OF FILING THE TECHNICAL REPORT IN GOVERNMENT 


As might be expected of a billion-dollar enterprise, research and devel- 
opment work done by or for the Federal Government produces a flood 
of technical reports which has overwhelmed the frail craft of many a 
hopeful filing navigator. The unit operations of filmg employed by the 
Government are the same as for the files of industry, but the magnitude 
of the task is forcing the development of new permutations and com- 
binations. A look at what has gone on may be instructive. 

Reports of Federal investigations in science and technology have been 
with us for generations, but even little filing boats did not begin to rock 
until lifted out of the calm waters by a nearly vertical upsurge of written 
output from the Office of Scientific Research and Development (OSRD) 
and its successors. 
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When the Office of Research and Inventions, now the Office of Naval 
Research (ONR), fell heir to the OSRD collection, bibliographic control 
was needed. A subject-heading list was compiled from unclassified doc- 
uments; it is still extant, but aging in the march of bigger and better 
lists. Its current successor is strictly empirical, in that every entry is for 
a topic actually occurring in the documents at hand. It was compiled by 
the Science and Technology Project (baptismal name of the contract 
operation carried on by the Library of Congress for ONR). After suc- 
cessive changes of name, this project is now the Reference Center of the 
Armed Services Technical Information Agency (ASTTIA). 

More or less concurrently, the Science and Technology Project and 
the Central Air Documents Office (now the Document Service Center 
of ASTIA) developed simple classification systems. The first, called the 
Interim Subject Classification, is applied only to research-project descrip- 
tions and is intentionally limited to less than 1,000 subdivisions. As a 
systematic array of subject interests reported by qualified recipients of 
security-~classified documents, the latter is primarily a distribution guide, 
not an indexing system. 

Captured documents, approaching a million in number, complicated 
the situation in 1945 and 1946. Many were nonmilitary; custody was 
shared by the Central Air Documents Office and the Commerce Depart- 
ment’s Office of Technical Services (OTS). Both responded with subject- 
heading lists and valiant efforts to achieve bibliographic control in card 
indexes. But there was never enough money; the collection is still only 
partially covered, and creeping obsolescence makes the effort less worth 
while each year. Both custodians accomplished much in selecting the 
most significant documents and in surmounting the language barriers to 
effective bibliographic control. The Central Air Documents Office ob- 
tained funds for its own staff of translators; OTS, less fortunate, had 
to be éontent with encouraging private translators, 

The OTS Bibliography of Technical Reports (monthly now, but weekly 
during the first surge of activity) is the current guide to many thousands 
of captured and domestic documents. Its base is a report-filing operation 
which would have staggered the imagination of prewar document 
custodians. 

Even before becoming the Document Service Center of ASTIA, the 
Central Air Documents Office had outgrown its name; the Army and 
Navy had joined. Meanwhile, the Army research activity (GS-2) was 
developing a subject classification of military technology. Based on the 
principle of technical-information service by direct aid to subject 
searchers, this system has a base similar to that of the Interim Subject 
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Classification, but a far more elaborate superstructure. Breakdowns go 
into minute detail, with thousands of subdivisions and ample room for 
expansion, Although still incomplete, this classification, in trial runs, 
has shown promise as a searching tool. 

Cataloguing and subject indexing of OSRD reports, another major task 
of the Library of Congress’ Navy Research Section, opened great stores 
of technical information. Searchers had previously chosen between doing 
without the information or searching tediously through OSRD division 
files. Portions of the index from reports which are still under security 
classification are available to qualified investigators performing research 
for the Defense Department. Portions from unclassified OSRD reports 
are available tọ the public by purchase from OTS. 

Proceeding from subject heading lists to card catalogs and printed 
indexes, and from subject classifications to systematic arrangement of 
technical information, the units of ASTIA have set up their extensive 
report files to serve their main objective, efficient dissemination of tech- 
nical information to investigators. In the ASTIA Document Service 
Center in Dayton, the sequence of operations involved in report dis- 
tribution under security regulations has been worked out on an assembly- 
line basis in which systematic filing is as vital as the record keeping. 

The ASTIA Reference Center, Library of Congress, has a combination 
filing and distribution plan which was originally based on the Technical 
Information Pilot (replaced early in 1953 by the Title Announcement 
Bulletin). Started in 1946 by the Office of Research and Inventions as a 
title list, the Technical Information Pilot was transferred by ONR to the 
Science and Technology Project (later known as the Navy Research 
Section). There it grew into an abstract bulletin; recipients also received 
the same abstracts on 3 x 5-inch cards. In 1950 they began to receive 
one more card than before; laminated to its back was a Microcard copy 
of the whole report represented by the abstract. Thus an investigator 
could accumulate a card index and a file of reports, all in one card tray 
or cabinet. Document custodians welcomed the savings in time and 
space; the Navy Research Section welcomed the manpower saved by 
mailing a card for retention instead of going through the labor and cor- 
respondence of cumbersome loaning routines. Recently, ASTIA has been 
studying the possibility of a more comprehensive program for distributing 
Microcard copies instead of whole documents, and it is considering the 
applicability of Uniterm coordinate indexing to the subject filing of its 
vast holdings. 

Nonmilitary agencies of the Government have the same basic objective 
as the Defense Department in their technical-information services, 
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namely, supplying investigators with the information they need when 
they need it. Some of these agencies have much less contact with security 
regulations; otherwise their problems are much as in a military agency. 

The Atomic Energy Commission (AEC), through its Technical In- 
formation Service, has contributed subject-heading lists and has shown 
much ingenuity in coping with its own security-bound problems of filing 
documents and disseminating information among AEC installations or 
parts of one installation. Microcard copies are used so extensively in this 
internal-dissemination system that a production plant for microcards 
has been set up at Oak Ridge. 

The National Advisory Committee for Aeronautics, much older in 
report-handling experience than most agencies now struggling with the 
problem, has contributed a system of grouping reports under designations 
which are convenient alike for cataloguers and users. 

The Office of Basic Instrumentation (National Bureau of Standards) 
is developing a multiple-base subject classification of instrumentation 
literature. As it evolved, this plan rose from 2 bases to 13, dropped back 
to 8, and now rests more or less firmly on 9 bases. It is designed for 
amenability to manual or mechanized card sorting or to memory storage 
devices. 

In National Archives, where problems spread far beyond technical 
reports, ready accessibility to searchers calls for files or indexes based on 
subjects, sources, dates, places, and personal, corporate, and agency 
names. 

The National Research Council’s Chemical and Biological Coordina- 
tion Center and its Prevention of Deterioration Center are so closely 
allied to Government handling of technical data that they deserve men- 
tion here. Both handle vast quantities of detailed material within com- 
paratively restricted fields of interest, and each has devised a punched- 
eard code for its records. The Chemical and Biological Coordination 
Center relies on mechanized sorting; the Prevention of Deterioration 
Center, on manual sorting of edge-notched cards. 

Calm above the turmoil, but not entirely aloof, the National Science 
Foundation has a scientific-information activity which is interested in 
all of these problems. Congress willing, it would support appropriate 
projects for improving systems or machines to guide searchers to their 
goal by the shortest sure path. 

These are only representative cases of document handling in the Fed- 
eral Government. There are many other document collections, military 
and nonmilitary, with similar problems. They would like to coordinate 
their methods, techniques, and operations more closely than they do, but 
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they are all in one boat; before they can spend money to save money, 
they have to get it. And even with money at hand, the necessary skills 
are not always easy to recruit. 

Technical-information services in the Government have worked out 
filing-indexing-dissemination operations in which, as in a chemical com- 
pound, separation of the parts would destroy the complex. The objective 
is simple: the most transfers, with least effort, of useful information from 
records to receptive minds. But there is no simple, direct way to get 
there; here simplicity can be achieved only through complexity. The test 
is whether interested investigators get needed information promptly. 
Government services are bearing up under the test, but the road to per- 
fection still looks rather like the path to Mt. Everest’s highest peak. 

There may be blessing as well as bane in the fact that Congress is not 
yet fully educated to the need for funds to improve report handling. 
Neither are the Government agencies fully educated to the most skillful 
use of funds for the purpose. ASTIA—in the forefront among coordina- 
tion efforts—is, like the others, still learning. 

In the background there is an informal coordinating activity which, 
in its way, is as notable as the more formal ASTIA program. The Group 
for Standardization of Information Services, because it is informal, has 
been able to reach and effectuate agreements which have helped all 
participants. It represents ASTIA (both units), AEC’s Technical In- 
formation Service, and the National Advisory Committee for Aeronautics. 
All now have abstract-index cards of one size and format; they are 
interchangeable, and so they are interchanged. This permits agreements 
on source coverage, whereby much overlapping of effort among ab- 
stractors is avoided. 

Efforts of this kind halt at the security barricades, but there is still 
much room for them to bear fruit. The pattern can be extended, and 
should be, when funds, manpower, and skills are available. Then, funds, 
manpower, and skills could be released to more productive activities than 
those which are found to be dispensible. 

Military security regulations, although established for sound reasons, 
dam up the free flow of technical information; he who questions them 
may become, himself, open to question. But, even assuming perfection in 
existing regulations, they are not always wisely administered. Some 
documents are overclassified; some stay under security wraps long after 
the need has passed; the machinery for downgrading and declassification 
is neither smooth nor fast. 

Nevertheless, outside of the barriers which guard much of the Gov- 
ernment report handling program there is a vast bulk of unclassified 
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documents on which classifiers, indexers, cataloguers, and systematizers 
can freely exercise their talents. 

This discussion of Government reports is not complete; there is no 
need for it to be, since appropriate phases of the subject are discussed 
in other chapters. However, it does suffice to point out that report filing 
is as complex as its principles and tools are simple, if only because the 
human mind has its limitations when it comes to applying these units to 
the vast array of information contained in technical reports. However, 
these limitations are on their way toward being overcome, or compensated 
for, and filing technology as a whole will continue to grow. 
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Efforts to organize knowledge are almost ag old as knowledge itself. 
The prime purpose has always been the same: to make knowledge more 
beneficial to mankind by arranging it in a manner which will promote 
its maximum effective use. Classifying and alphabetical indexing are 
the methods which have been applied over the centuries for the organ- 
izing of information. Classifying consists of bringing together entities 
which have important features in common. Alphabetical indexing in- 
volves compiling an alphabetical arrangement of words or phrases used 
to designate the important features of documents. 

The degree of specificity obtained in indexing is usually greater than 
that which results in classifying, although this is not necessarily the case. 
The so-called analytics often used in classifying books result in a degree 
of specificity similar to that supplied by indexing. On the other hand, an 
indexing program which places a report under only one or two broad 
headings may give no further details than would be obtained in class- 
ifying. 

Another term which is often used to denote organization of information 
is “cataloguing.” It is not precise in meaning, inasmuch as it may repre- 
sent classifying, or indexing, or both. The discussion which follows will 
therefore be based on the more fundamental terms, that is, classifying 
and indexing. 


CLASSIFYING OF RECORDS 


Modern classifying has evolved over a period starting as early as the 
fifth century B. C., according to Shera. By far the greatest volume of 
material which has been subjected to bibliographic organization over the 
centuries has been books. Consequently, most theories and methods of 
classifying have been based on the cataloguing of books. 
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The three best-known systems for classifying books are the Dewey 
Decimal Classification, the Library of Congress system, and the Univer- 
sal Decimal Classification. The Dewey system divides all of knowledge 
into ten primary fields each denoted by a first decimal number, then 
each of these into ten subdivisions denoted by a second decimal, then each 
of the latter into ten sub-subdivisions denoted by a third decimal, and 
so forth until the desired specificity is obtained. The Library of Congress 
system is not a decimal system; it divides the whole of knowledge into 
21 groups, using the letters of the alphabet to represent the general 
classes. These are further divided into general divisions, each represented 
by a second letter, and the general divisions are further subdivided and 
represented by Arabic figures, in numerical sequence. The Universal 
Decimal Classification is an internationally standardized extension and 
elaboration of the Dewey system, having a far larger number of class 
numbers published than has the Dewey system. Two systems of classifi- 
cation which have not gained such stature as the above three are those 
of Bliss? and Ranganathan.’ 

A system of classification of extensive magnitude which approaches 
knowledge from a different standpoint is that of the United States Patent 
Office. Since ulterior utility, not theory, is the basis of all patentable 
inventions, this classification system is based on essential function or 
effect. Thus, arts or instruments having like functions, producing like 
products, or achieving like effects are grouped together. Using utility as 
the basis, a system of classes and subclasses has been devised which 
exceeds 300 and 45,000 in number, respectively. 

Although the Dewey, Library of Congress, and Universal Decimal sys- 
tems are complex and have been presented in much detail, they seldom 
are adequate for classifying technical reports and related material. 
Hither of the first two of these systems, and to some extent the third 
one, is more useful as a general system for the nonspecialist’s approach. 
to the whole of knowledge rather than as a method for organizing spe- 
cialized areas of knowledge. In fact, Taube? has reported that several 
agencies of the Federal Government (Office of Naval Research, Research 
and Development Board, Central Air Documents Office, and others) 
have needed special classification systems within the past few years and 
have found the Library of Congress system unsuited to their purposes, 

Even though the Dewey, Library of Congress, Universal Decimal, and 
United States Patent Office classification systems may not suffice for 
classifying report collections, they offer solid background information 
for principles of classification which have stood the test of time. Specific 


CLASSIFYING AND INDEXING TECHNICAL REPORTS 287 


guidance for classifying reports may often be obtained from systems 
which have been published for the classification of certain branches of 
science or fields of technology. References to several of these systems are 
given at the end of this chapter. 

Many factors contribute to the attainment of the goal of effective 
classification. This goal, which is to have similar material together and 
related material nearby, remains the same whether a person is revising 
an existing classification system or developing a new one. 

An early need in devising a classification system is to survey the fields 
of knowledge to be covered, in order to determine the scope of classifi- 
cation which will be required. For a small industrial laboratory these 
fields may be definable with moderate exactness in terms of the com- 
pany’s products and its research programs, with allowance for unknown 
interests which may develop in the future. In contrast, a Government 
agency such as the Armed Services Technical Information Agency 
(ASTIA), which accumulates reports resulting from a multitude of 
research contracts, can anticipate receipt of data covering practically 
the whole spectrum of technical knowledge. Many other organizations 
will have information between these extremes. 

Another point to be considered is the amount of detail which should 
be introduced into the classification system; in other words, the degree 
of specificity desired. Is a system sufficient that concentrates on broad 
areas of knowledge, or is a detailed breakdown of certain fields required? 
An important factor relative to the degree of specificity and thorough- 
ness to be achieved is that of cost. The greater the detail, the greater the 
cost. A certain portion of the increased cost results from the added effort 
required to incorporate details into a classification system, but the 
greater part arises in application of the system. Constant vigilance is 
required to achieve consistency in using any classification system, and 
the effort is compounded as higher degrees of specificity are reached. 
Since both the cost and chance for errors multiply as the degree of 
specificity is increased, it is important that a system does not become 
more detailed than needed. In general, a proper balance between cost of 
cataloguing and effectiveness in use may be obtained if the number of 
entries made will allow direct retrieval of desired information in approxi- 
mately 85-90 per cent of the cases. 

Although it is advantageous to organize the classes and subclasses only 
to the extent needed, it is equally desirable to allow for future expansion. 
Most report files, whether small or large, will receive reports in the 
future covering new fields of knowledge. Therefore, the classification 
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system used should permit expansion to cover these fields. Also, activity 
in older fields may increase greatly, so that a further expansion of some 
existing classes may become necessary, 


Heading Terminology 


Terms used for headings should be taken from the vocabulary of the 
knowledge being classified. The records to be handled together with 
related published literature offer good sources for these terms. Publica- 
tions studied should include handbooks, textbooks, and technical journals. 

Arranging a collection of terms into a system of classification should 
result in a scheme proceeding from the general to the specific. Whenever 
uncertainty might exist as to the material which a class or subclass 
covers, rules should be written defining the scope of the heading. 

A desirable feature to incorporate in a system is to have as many as 
possible main headings and subheadings of equal level represent parallel 
items, actions, properties, etc., rather than being an indiscriminate mix- 
ture of these terms. With this characteristic, fewer classification numbers 
will thereby be required to catalogue records, or fewer rules will be 
necessary to achieve uniformity without additional classification num- 
bers. Items, actions, properties, etc. usually accompany each other in 
any situation, and unless one of these has priority over the others by 
the arrangement of headings in the classification system, or by accom- 
panying rules, each attribute should be accorded an entry. To illustrate, 
suppose a system for classifying chemical data has among its main 
headings the following two terms: Carboxylic Acids and Oxidation. These 
are not parallel entities, since the term carboxylic acids represents an 
item (type of product), while oxidation is an action. Classification of a 
process for the synthesis of benzoic acid from toluene could equally well 
be done under either of these headings. On the other hand, if the main 
headings all represented types of products, ¢.g., carboxylic acids, alde- 
hydes, ketones, nitriles, nitro compounds, etc., only one main class num- 
ber would be applicable. 

If desired, the types of action, i.e., oxidation, hydrolysis, ete., could be 
given as subclasses under the types of products in the classification 
system. If headings of equal level do not represent parallel entities, the 
number of classification headings which may properly apply can be 
reduced by means of rules giving certain headings priority over others. 
However, with an extensive classification system, the number of such 
rules can grow to the point that they become an undesirable burden. 

Complete parallelism of headings may not be feasible. The Dewey 
system does not achieve this, even for the main headings. In this system, 
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Natural Sciences is 500 and Useful Arts is 600. A process for the pro- 
duction of nylon, being a useful art, is properly classified under a 600 
number. However, only an arbitrary decision prevents it from also being 
properly placed under a 500 number. 

The extent to which the term “Miscellaneous” (or “Other”) should be 
used in classification systems is often the subject of lively debate. Those 
against the term argue that its use provides no information as to the 
documents contained thereunder and it is, therefore, a poor substitute 
for precise cataloguing. Proponents of the term contend that it provides 
a convenient means of handling diverse subject matter which comprises 
only a small percentage of the total volume of information. The number 
of subclasses which contain only a few entries is thereby reduced. The 
value gained from the use of the term “Miscellaneous” is enhanced if 
new subclasses are introduced sufficiently often to keep the number of 
entries under it within manageable proportions. A workable rule is to 
coin a new subclass when 10-15 documents which would fit into a subclass 
are listed under Miscellaneous.” 

A main heading or higher subheading is sometimes used to cover in- 
formation that does not fit into a specific subclass, thereby avoiding intro- 
duction of the term “Miscellaneous.” Another variation is to use the main 
heading for general information and a subheading “Other” for specific 
information not covered by a specific subclass, Thus a portion of a 
classification system might read: 


100 Automobiles 
100.10 Buick 
100.20 Chevrolet 
100.30 Chrysler 
100.40 Dodge 
100.90 Other 


Information on the fabrication of plastic bodies for automobiles would 
be placed under 100, while a report on the octane number requirement 
of a Cadillac car. would be classed 100.90. A mistake to avoid is to use 
the main class and a subclass “Miscellaneous” or “Other” interchange- 
ably for miscellaneous items. This produces undesirable scattering of 
information. 


Cross References 


When compiling a classification system, different terms often exist 
which can be used to represent a certain item, action, property, etc., in 
a heading or subheading. Although a choice needs to be made, inclusion 
of terms not used as headings facilitates use of a system on many occa- 
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sions. Also, since the headings frequently possess overlapping meanings, 
a method to refer related headings to each other is desirable. These 
needs of classifying are met by the use of cross references. The two 
types most commonly used are “see” and “see also.” 

A “gee” reference is used to direct a person from a heading which is 
not used (a synonym, often) to one which is used, e.g, 


Oxidation inhibitors see Antioxidants 


A “see also” is made from: 
1. A general subject to a specific subject comprehended within it, or 
to an application of the subject, e.g., 


Surface-active agents see also Detergents 
Spirit-soluble dyes see also Lacquer dyes 


2. To another specific heading which is likely to be of interest when 
a person is seeking information under a heading, €g., 


Air pollution see also Smog 
Smog see also Air pollution 


It may prove advantageous in some organizations to enter extra index 
cards rather than build up a large number of “see also” references. A 
list of “see also” references from a subject can easily become so long 
that it is discouraging to consult. 


Classification Numbers 


Accompanying the headings in a classification system is a classifica- 
tion number for each class and subclass. Before assigning the numbers, 
though, it is necessary to arrange the headings on each level in some 
logical and useful order. In the absence of a requirement for arbitrary 
arrangement, alphabetical order is usually employed. However, if con- 
secutive numbers are used for the headings when the system is first 
compiled, a problem is introduced in regard to the insertion of headings 
(and accompanying numbers) at a later date. 

One system which can be used successfully for choosing numbers that 
allows for future expansion is to locate each entry the same distance 
through the number range used as the word it keys is through the dic- 
tionary. The following table, which has been compiled from the space 
occupied by the words in each letter of the alphabet in Webster’s Dic- 
tionary, shows the starting point and total of numbers available for 
each letter when using a number range of 1-99. 
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Letter Start Available Letter Start Available 
A I 6 N 56 2 
B 7 5 0 58 2 
G 12 8 p 60 8 
D 20 5 Q 68 2 
E 25 4 R 70 4 
F 29 4 B 74 9 

+ 83 3 T 83 5 
H 36 4 U 88 2 
I 40 4 Vv 90 2 
J 44 2 wW 92 2 
K 46 2 X 94 2 
L 48 3 Y 96 2 
M öl 5 z 98 2 


The example which follows illustrates the method of applying this 
table. Suppose the following headings are to have numbers assigned: 


Fruit 
Apples 
Baldwin 
Delicious 
Spy 


“Fruit” would come between 29 and 32, the range for “F.” The second 
letter “r” is about 71 per cent (70-73 per cent) through the dictionary. 
Since there are four numbers available for “EF” entries, those words 
having a second letter 1-25 per cent of the distance through the alphabet ` 
will receive the number 29, those words having the second letter 26-50 
per cent of the distance through the alphabet will receive the number 30, 
etc. Accordingly, the proper number for “Fruit” is 31. In a similar 
manner the number for “Apples” is determined to be 04; for “Baldwin” 
07; for “Delicious” 21; and for “Spy” 79, Thus, the complete set of 
numbers would be as follows, assuming that “Fruit” is a main heading: 


31 Fruit 

31.04 Apples 
31.0407 Baldwin 
31.0421 Delicious 
31.0479 Spy 


Relative Index 

The use of most classification systems is greatly facilitated by an 
accompanying relative index. In this index, the headings, subheadings, 
synonyms, catch words and phrases, and other terms which will be 
helpful, accompanied by proper classification numbers, are all listed in 
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a single alphabetical scquence. Alphabeting on a word by word basis, 
rather than letter by letter, is usually preferred. In the construction of 
such an index, care should be taken to insure that each subheading is 
represented by one or more entries, otherwise its existence in the classifi- 
cation system may become unknown. 


ALPHABETICAL INDEXING 


As indicated at the beginning of this chapter, alphabetical indexing 
consists of compiling an alphabetical arrangement of words or phrases 
which represent the contents of documents in terms of the interests of 
prospective users of the index, This compiling of a group of descriptors 
which portray the contents of reports or other records is basic to all 
forms of indexes—be they alphabetical arranged, compiled on hand- 
sorted punched cards, or adapted to machine searching. These latter 
methods facilitate the retrieval of needed information in many cases by 
allowing faster sorting, but they do not eliminate the requirement that 
each document be analyzed for its contents when compiling the index. 

A characteristic of indexing, also mentioned at the beginning of this 
chapter, is that the degree of specificity obtained is usually greater than 
that which results from classification. In fact, one of the great values 
of indexing as a bibliographic method is its flexibility in allowing 
cataloguing of the smallest detail along with the broadest generalization. 
Provision for the cataloguing of extensive detail has pronounced value 
in the chemical field, for example, where the number of individual sub- 
stances may run into many thousands. 

The approach taken in preparing an.index depends upon the material 
to be covered and the uses to be made of the index. An index for a small 
or medium-sized reports collection within a single organization can 
likely be slanted toward needs which are definable with fair precision. 
On the other hand, an index which covers a large number of reports and 
will be used by many people with diverse interests will probably need 
to possess a more neutral approach. Also, an index for a large reports 
collection may need to compromise on containing less detail than that 
for a smaller reports collection. For example, if a vast number of reports 
are to be covered, it may not be practicable to include an entry for each 
individual compound in a subject index, but instead to settle for general 
class entries, Such is the case for many entries in the indexes which have 
been issued by the Department of Commerce’s Office of Technical Serv- 
ices for the reports included in its Bibliography of Technical Reports. 
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Two types of alphabetical indexes are usually prepared in the cat- 
aloguing of reports. They are an author index and a subject index. 


Author Index 


The author index should contain the names of all persons who sign 
the reports as authors, not just those of the senior authors. Also, the 
names of the organizations which conduct or sponsor the investigations 
should be included, although private concerns may omit their own names. 
The names of supervisors who approve reports or those of officers of 
organizations or agencies who sign reports should not be included in the 
author index. 

When joint authorship is involved, the names of ail the authors should 
be given in the main index entry, with a cross reference to the name 
appearing first from each of the other names. For example: 


(1) Adams, H. C., Hall, J. R., and Moore, A. C. 
(2) Hall, J.R. see Adams, H. C. 
(3) Moore, À. G. sce Adams, H. C, 


As noted in this example, the names of persons should always be inverted 
in index entries. 

Names of divisions of companies or agencies, offices, or departments 
‘of governments should have the main entry under the division or agency, 
etc., if it is not readily associated with the controlling organization. If i+ 
is readily associated with the parent organization, either may be suitably 
used ag the main entry. Consideration should be given to making a cross 
reference for each parent organization or division, agency, etc., when it 
is not a main entry. 


Main entry Cross reference 
(1) Patent Office (1) U. S. Department of Commerce, 
Patent Office see Patent Office 
(optional) 
(2) General Motors Corporation, ' (2) Buick Motor Division, General 
Buick Motor Division Motors Corporation see General 
Motors Corporation, Buick Motor 
Division 
or, 
Buick Motor Division, General General Motors Corporation, Buick 
Motors Corporation Motor Division see Buick Motor 


Division, General Motors Corpora- 
tion 
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With author indexes of moderate size, a comparatively small number 
of rules will suffice for arranging the index in alphabetical order. The 
more general rules of alphabeting are: 


1. Consider all letters in each name, rather than only the first two 


or three: 


Brock, Charles R. 
Brook, Jobn H. 
Brown, Arthur B. 


Brown, Arthur B. 
Brock, Charles R. 
Brook, John H, 


The second arrangement would result if alphabeting were done on the 
basis of the first three letters of the surname, then according to given 
name or names. 

2, Alphabet unit by unit (word by word), rather than letter by letter, 
with nothing preceding something: 


Smith, A. Smith, A. B. 
Smith, A. B. Smith, A. 

Smith, T. J. not Smithson, C. L. 
Smithson, C. L. Smith, T. J. 
Smith, Charles A, Smith, C. B. 
Smith, C. B, not Smith, Charles A. 


3, Arrange names in alphabetical order when joint authorship is 
involved, unless a need for a different sequence exists: 


Anderson, C. L., Johnson, D. A, 


t Moore, G. D., Anderson, G, L., 
and Moore, G. D. no 


and Johnson, D. A. 
4, Disregard articles in alphabeting: 


Brown, D. A., Jones, M. G, Brown, D. A. and Smith, G. D. 
and Thompson, L. R. not Brown, D. A., Jones, M..G.,, 
Brown, D. À. and Smith, C. D. and Thompson, L. R. 


Dow Chemical Company, The 
Ethyl Corporation 


Ethyl Corporation 


not The Dow Chemical Company 


5. In alphabeting organizational names with those of persons in a 
single sequence, proceed unit by unit: 


Chrysler, Albert A. 
Chrysler Corporation 
Chrysler, John L. 


If the author index becomes extensive, a large number of rules may 
become necessary in order to control the alphabetical arrangement and 
the forms of the names. Detailed rules for alphabeting have been pro- 
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vided by Odell and Strong‘, and by Weeks.® Library practices may be 
followed for deciding the forms of the names; Beetle’ has supplied 
information on this topic. 


Subject Index 


A good axiom to remember in compiling a subject index is: “Nothing 
can be obtained from an index which is not put into it.” An index will 
serve the needs of its users in direct proportion to the extent to which 
those needs, both present and future, are anticipated when the index is 
prepared. 

Consequently, the first and most important step in preparing a subject 
index is to study the information requirements of the persons it will 
serve. A policy must then be formulated as to the types of information 
which will be included in the index. These types may include names of 
items; methods or processes for achieving objectives; functions or uses 
of substances; effects of different actions; physical or chemical prop- 
erties of materials; theories; kinds of chemical reactions; mathematical 
designations; etc. 

The carrying out of the indexing program involves compiling a list of 
descriptive terms (subject headings) for each report which will deseribe 
the contents of the report in accordance with the objectives of the 
indexing program. This requires that a person mentally equipped to 
understand the reports must read or scan each one and prepare the 
necessary index entries. The greater the detail required in the index, the 
more concentrated the attention which needs to be given. 

Subject headings may be of two types—direct and inverted, The direct 
heading has the words in their natural order, while the indirect heading 
has them transposed, e.g, electric motor (direct) and motor, electric 
(inverted). The chief advantage of the direct heading lies in the fact 
that it is the form in which scientists usually think of an item. Hence, a 
more direct route to the information in the index is thereby provided 
in many cases. The biggest advantage of the inverted headings is that 
they bring together information on the same general subject rather than 
scattering it throughout an index. However, if there is extensive material 
under a general topic, this bringing together of material can be dis- 
advantageous. The amount of information surrounding a subheading 
may be so great that a direct heading would be more useful to a person 
looking for specific information. 

A subject index does not need to contain either all direct or all in- 
verted headings. In fact, a mixture of the two is usually employed. An 
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indication of preference between the two types was recently obtained 
by Gray. He found, in 14 responses to a questionnaire, that headings 
which sre chiefly direct receive somewhat larger usage than ones that 
are predominantly inverted. 

Another point involved in formulating the subject headings is deciding 
the degree of specificity which should be achieved. Usually, with a 
moderate-sized reports collection, the headings should be very specific 
in the mam fields involved and quite general in the peripheral fields. 
When a reports collection is large and represents broad subject cover- 
age, specific subject headings in a variety of fields are likely to be 
needed, 

The question of cost also enters when considering the degree of speci- 
ficity in indexing, as it does in classifying, The same general rule may 
be applied for indexing as was given for classifying in deciding upon a 
proper balance among thoroughness, adequate specificity, and cost, The 
indexing program established should provide for sufficient entries to 
allow the direct retrieval of desired information in approximately 85-90 
per cent of the cases, 

Terms used for the subject headings should be ones well known in 
their fields, and should be mutually exclusive, insofar as possible. Short, 
precise headings are preferred to long ones. Subdivided headings, either 
direct or inverted, may be used to gain increased specificity, e.g. 

Stainless steel—uses 

Stainless steel—corrosion resistance 
or 

Steel, stainless—uses 

Steel, stainless—corrosion resistance 

When compiling a list of subject headings for a specific indexing pro- 
gram, advantage should be taken of the lists of headings which have 
' been published. References to many of these are given at the end of this 
chapter. Good sources for terms used which are not taken from published 
lists are handbooks, textbooks, and journals in the fields to which the 
reports relate. If the subject headings contain a large number of in- 
dividual chemical compounds, a problem of nomenclature may arise, 
The important objective, whatever method of nomenclature is employed, 
is to achieve uniformity so that information on a compound will not be 
scattered. 

Cross references are used to refer one heading to another in an index. 
“See” and “see also” references are used in the same manner as described 
for classifying. Other types of cross references are sometimes employed, 
For example, Renner and Jones® in their indexing at Aluminum Labora- 
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tories Limited have employed a “(s)” reference to remind the indexer 
that a “see” reference is to be made from a heading not used to one 
which is used: Also a “(sa)” is made from a specific subject to a general 
subject: (1) to remind the indexer to make a “see also” reference from 
the general subject when making an entry under a specific subject, and 
(2) to indicate to a user of the index that additional information may 
be found under the general subject shown. 

Standardization and uniformity in the application of subject headings 
over a period of time is required to build a satisfactory index. This is 
best achieved by the compilation of a so-called authority list of subject 
headings. This list consists of a single alphabetical arrangement of all 
the headings and cross references used in the index. Information on the 
source of the heading, variant forms, and descriptive notes may be in- 
cluded for an entry whenever helpful to the indexer or to the user of 
the index, 

The last step in the preparation of an alphabetical subject index, that 
is, arranging the entries in alphabetical sequence, may be carried out 
on a word by word basis, or letter by letter: 


Car bumpers Car bumpers 
Car polishes or Carburetors 
Carburetors Car polishes 


When numbers appear in headings, but to only a small extent, they 
should be spelled out and alphabeted on the basis of the spelling, How- 
ever, if a large number of headings contain numbers, greater satisfaction 
usually results if entries otherwise equivalent are arranged in numerical 
order and the numbers disregarded in alphabeting: 


Catalyst activators but Catalyst 12 
“ ecarriets a 19 
t components “ 22 
a 43 K 43 


“ poisons carriers 


If extensive rules are needed for alphabeting, the information provided 
by Odell and Strong‘ and by Weeks’, although dealing more specifically 
with the alphabeting of names, may be used as guides in formulating 
rules for the alphabeting of subjects. 


EQUIPMENT 


Older types of equipment are much used for report-handling systems 
which employ subject classifying or alphabetical indexing. Master or 
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authority copies of cataloguing systems and subject-heading lists are 
usually recorded in notebooks or books containing typed or printed 
nages, Reports filed according to classification numbers are often placed 
in drawers of vertical files, behind dividers carrying the classification 
numbers, or they may be bound or shelved as described in Chapter 
Twenty. Entries of an index are frequently given on library-type card 
stock, with appropriate headings and subheadings included. Such cards 
are filed in open trays, in trays which fit into drawers of a cabinet, or 
in the drawers of a cabinet. ' 

One practice which has gained momentum in recent years is the use 
of color in these files. An increase in speed in both filing and retrieving 
records and a decrease in errors often results if headings and different 
degrees of subheadings are differentiated through the use of various- 
colored tabs or card stock. 

Even though older types of equipment still find wide usage, newer 
developments have occurred which offer decided utility for certain 
operations. One type consists of a revolvable wheel to which cards can 
be attached; wheels of different sizes are available. Two manufacturers 
among those which offer equipment of this type are Diebold Incorporated 
and The Zephyr American Corporation. Diebold produces a motor- 
operated unit as well as hand-opcrated ones, and also manufactures a 
unit containing revolvable trays in which cards can be filed. 

Visible record systems are produced by such companies as Acme Vis- 
ible Records, Inc., and by Remington Rand, Inc. One type has overlap- 
ping cards with the bottom edge of each card exposed. Another type 
consists of cardboard strips inserted in holders of various styles and 
sizes. Individual strips may be inserted or removed. 

A card carrying a small permanent magnet in each end is available 
from Business Efficiency Aids, Inc. The magnets cause the cards to 
separate a small distance when uncompressed, thereby giving improved 
visibility for each card. 


SUMMATION 


Whichever cataloguing method is employed for a group of technical 
reports—subject classifying or alphabetical indexing—attention to spe- 
cific objectives of the cataloguing program is vital if success is to be 
achieved. Time spent in developing a system pointed toward these 
objectives will pay dividends in later use. 

While increased application of mechanical methods for the retrieval 
of information will very likely be made in the future, conventional sub- 
ject classifying or alphabetical indexing will continue to be employed 
for most small files of reports and many large ones. In certain cases, 
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combinations will be used, such as an alphabetical index for common, 
terms and a punched-card file for chemical compounds. Although further 
development of mechanical methods can be expected, time-honored prin- 
ciples and practices in classifying and indexing seem destined to play an 
important role in documentation for many years to come. 
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Chapter Sixteen 


REPORT INDEXING BY HAND-SORTED PUNCHED CARDS* 


S. W. DINWIDDIE and C. C. CONRAD 
Patent Division, Textile Fibers Department 
E, l. du Pont de Nemours & Co., Inc. 
Wilmington, Delaware 


As the volume of technical literature increases, better and better in- 
dexing becomes necessary to avoid wasteful duplication of research 
effort. In the Textile Fibers Department of the du Pont Company, for 
example, an alphabetical subject index to research reports had, after 
more than 20 years, become too cumbersome and too lacking in detail 
to be satisfactory with the increased diversity and volume of reports. 
The authors were accordingly assigned the task of developing a new and 
adequate index. 

Ultimately, the problems of the large-scale technical index may be 
solved by electronic machines; but today the application of such equip- 
ment to storage and retrieval of information is still in an experimental 
stage. In addition, machine methods were rejected in this instance be- 
cause of the impracticability of installing expensive, bulky equipment 
at each location where the index is used, and because, in the study made, 
no completely suitable machine method was found. 

Conventional use of hand-sorted punched cards with direct, numerical, 
or comparable coding methods" is also not applicable to the wide range 
of subject material with which we have to deal. However, Wise® and 
others* * 4 ¢ have pointed the way to a greatly expanded use of hand- 
sorted punched cards through use of superimposed punching of code 
groups and have reported the successful application of this method to 
several: small-scale indexes. We describe here the extension of this prin- 
ciple to indexing more than 1,000 reports per year, ranging in subject 
matter from fundamental chemical research to subjective evaluation of 
garments. This index is kept on 5 x 8-inch hand-sorted cards which are 
distributed to report libraries at 20 locations. 


INDEXING AND ABSTRACTING 


The indexing begins with the report author. We encourage the author 
to include in each report an Indexing Appendix consisting of two parts: 

* This chapter is based on a paper entitled “Centralized Indexing of Industrial 
Research Reports, Employing Punched Cards,” presented before the Division of 
Chemical Literature of the American Chemical Society at the 121st national meeting 
in Buffalo, New York, March 1952. Thanks are due the American Chemical Society 
for permission to publish this paper in revised form. 
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a brief, descriptive abstract, and a list, in his own words, of the ideas 
which he feels should be indexed. When we first made this request we 
anticipated a tidal wave of objections from research men, who reputedly 
resist any additional desk chore. Not a ripple of protest has materialized; 
instead, we are continually pressed with queries as to how the appendix 
can be improved, or how the research man can be of more help to us. 

Technically trained indexers in a centralized information section are 
responsible for the abstracts which are ultimately printed on the index 
cards; but those prepared by the authors are often suitable and always 
helpful: These same indexers assign the indexing captions; but the list 
of ideas supplied by the author insures that there will be no uninten- 
tional omissions, New captions are assigned tentatively by any of the 
indexers, but all are cleared through one person, serving as editor, to 
avoid duplications and inconsistencies. 

After editing, the indexer’s work sheet is sent to a typist who prepares 
offset masters for front and back of each punched card. On the front 
of the card is a heading showing report number, title, date, and author’s 
name, and a list of subject captions with corresponding code groups as 

_a guide to punching. If, for reasons explained below, more than one card 
is used for one report, the serial number of the particular card and the 
total number of cards used are indicated as, for example, “(2 of 3).” 
The back of the card has the same heading as the front, and an abstract 
of the report. If more than one card is used, the abstract is the same on 
all, but the total number of cards is shown as, for example, “(3 cards).” 
Since the report library ordinarily has, or can readily obtain, a copy of 
the original report, a descriptive abstract telling the searcher the nature 
of the material in the report is sufficient. 

After printing, the cards are punched by the same typist-clerk who 
prepares the copy, and are ready for distribution. 


CODING AND PUNCHING 


Figure 16.1 shows the punched card and the manner in which the 
report number, PR-49-69*, is coded on it by punching. PR indicates the 
report series and, hence, the laboratory in which the work was done. The 
code number, 12, with the “multiplier,” 1 (in the field marked “M”), 
has been assigned to designate this series. The code numbers have been 

* This system of numbering has been used in some parts of the du Pont Company 


for many years and may have originated elsewhere. Sturm’ has recently described 
such a system, 
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Figure 16.1. Punching the report-number code (75% actual size). 
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assigned systematically; thus, the number 12 with other multipliers is 
reserved for other report series originating in the same laboratory, and 
all series originating in the Textile Fibers Department have numbers 
with 1, 3, 5, or 8 as the first digit, so that a sort at the outer-row hole 
marked “1” in the ten’s field will separate them from the rest of the 
deck. Similar devices permit selection of other related groups of reports, 
for example, those from all Research, Manufacturing, or Customer 
Service groups dealing with nylon. 

The second term of the report number, 49, indicates that the report 
was issued in the year 1949, and is indicated by conventional numerical 
punching in the fields marked “decade” and “year.” The third term, 69, 
is the serial number of the report and is punched in the field marked 
“report number.” In the case of reports which are numbered in a series 
that continues from year to year, the year of issue, though not appear- 
ing in the number, is indicated on the left end of the card, and the last 
three digits of the number are punched on the right. We encounter no 
single series in which a thousand reports are issued in one year. 

Figure 16,2 shows the punching of a four-letter code group based on 
a 29-character alphabet, representing the subject caption, “Melting 
Point.” The first two characters are always punched in the outer (shallow 
punch) and inner (intermediate punch) row, respectively, at the top of 
the card and the last two characters are similarly punched at the bottom 
of the card. We sort at the top and bottom with a mechanical sorter 
(McBee “Keysort” Selector) in separate operations. When a large num- 
ber of cards are involved and are used by many people, we find this 
more practical than Wise’s method® of special punching to gort in one 
step. The first sort always eliminates most of the cards, and those that 
remain can often be separated visually. 

There is a commercially available card which was specifically designed 
for indexing of technical literature by Wise’s system, but using four 
rows of holes on one edge to obtain four fields, Many other fields are 
available for recording additional information’. A research worker who 
wishes to keep a personal index in his desk might consider such a card, 
which is amenable to single-step sorting. 

Figure 16.3 shows the back of a completed card, and gives an example 
of the type of abstract which we use. Figure 16.4 illustrates the front of 
the same card. The average number of captions per card is about nine. 
We have set an arbitrary maximum of 14, using extra cards when a 
report requires more captions. Also, when a report covers more or less 
unrelated pieces of work as, for instance, the polymerization of one 
material and the spinning of another, separate ecards are sometimes 
needed to avoid false correlation even when the total number of captions 
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Figure 16.2. Punching the subject-caption code (75% ‘actual size). 
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is small. Most reports are indexed adequately by one card; a few require 
five or six. The average initially was 1.8 cards per report and has since 
dropped to 1.16. 

A caption-code key is kept on 3 x 5.75-inch visible-edge index cards 
(Acme “Super-Visible”), arranged alphabetically, Chemical compounds 
are named in the Chemical Abstracts system, with a few special pro- 
visions for polymers, which are one of our major interests. Captions may 
describe materials, techniques, processes, machines, physical properties, 
or anything else. Cards of a distinctive color are used for chemical names; 
many colors are available. The visible-edge feature permits rapid scan- 
ning of the captions, as in a printed list; but retains the ability to expand 
that characterizes any card file. The size of card employed provides room 
for definitions, explanatory notes, and cross references. In the case of 
chemical compounds, we provide structural formulas whenever they 
might be helpful. It has been found convenient to mount the cards on 
panels designed to fit into the drawers of standard letter-size file cases. 


CODE PREPARATION 


The code we employ is prepared using a cardboard device like a slide 
rule, with four sliding alphabets. The alphabet is repeated twice on each 
slide, like the A and B scales on a slide rule. The four slides are aligned, 
as in Figure 16.5A, to produce 29 code groups, AAAA, BBBB, etc. 
Obviously, no two of these groups have any letter in common. This set 
of code groups may be characterized by the fact that the difference (in 
position in the alphabet) between adjacent letters in any group is always 
zero, Next, the strips are moved toa the positions shown in Figure 16.5B. 
A. new set of 29 groups is generated, in which no two have the same 
letter in common; that is, the same letter in the same position. However, 
each letter in each group in the second set is common to one group in the 
first: thus, ABCD and CCCC have “C” as their third letter in each 
case. The second set is characterized by the fact that each letter in a 
group differs by one from the preceding letter. Twenty-seven more such 
sets, in which the difference between adjacent letters is constant in any 
set and ranges from 2 through 28, can be produced by advancing the 
sliding strips as before. This will provide a block of 841 code groups, in 
which each group is unlike any other in at least three letters, and char- 
acterized by the fact that in any group, the difference between successive 
letters is constant. 

Twenty-eight similar blocks can be prepared in which the difference 
between successive letters in any code group is not constant, but increases 
in arithmetic progression. Thus, in the group AABD, the difference 
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between the first two letters is 0, that between the second and third is 1, 
and that between the third and fourth is 2. If the sliding alphabets are 
set up with A, A, B, and D aligned, as in Figure 16.50, a set of 29 code 
groups can be read off, all characterized by the successive differences, 
0, 1, and 2. Each of these groups differs from any groups in the first block 
by at least two letters; thus, AABD and AAAA are as much alike as 
any two code groups yet constructed. The second block of 841 code 
groups is completed by using other progressions having the common 
difference 1, as 1, 2,3 (Figure 16.5D); 2, 38, 4 (ACFJ), on through 28, 
0, 1 (A44A). Note that the alphabet is cyclic; A follows 4, and 29 is 
equivalent +o zero just as 360° of angle is equivalent to 0°. 





A B C D 
A A A A A ` A A 
B B B B A B B B 
C C C O A B CG A CG C 
p D D D A B G D. A Á B D A D 
E E E E F CODE B B C E B E 
r F F F C D E F C C D F A C F 
— — — — — — — — — — — — A B D G 
— — — — — — — — — — — — B C E H 
Z Z Z Z Z 2 3 4 Z Z 2 4 — — — — 
2 2 2 2 2 3 4 À 2 2 3 A — — — — 
3 3 3 3 8 4 A B 3 3 4 B 3 4 B E 
4 4 4 4 4 À B C 4 4 A G 4 A C E 
A A A A A B C D A À B D A B D G 
B ü B B B G DE B B C E B C E H 
G G G C C D E F C C D P C D F I 
Fraure 16.5 


Twenty-seven more blocks of 841 code groups each are generated by 
using progressions with higher common differences (the difference be- 
tween successive terms of an arithmetic progression), up to 28, for suc- 
ceeding blocks. Thus, the next block would start with 0, 2, 4; 1, 8, 5; 
ete. (common difference 2). A list of the 841 key settings (all of the 
code groups that begin with A) needed to produce the entire family of 
24,389 code groups, each differing from every other by at least two 
letters, has been prepared (Table 16,1). From these, with the aid of 
the four sliding alphabets, it is easy for a typist to prepare a list, one 
block at a time, as needed, of code groups from whieh to work. The keys 
themselves were prepared by a typist, following brief verbal instructions, 
and using another slide-rule device. 
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0 
AAAA 
ABCD 
ACEG 
ADGJ 
AEIM 
AEKP 
AGMS 
AHOV 
AIQY 
AJ88 
AKUB 
ALWE 
AMYH 
AN2K 
AQ4N 
APBQ 
AQDT 
ARFW 
ASHZ 
ATJ4 
AULC 
AVNFE 
AWPI 
AXRL 
AYTO 
AZVR 
A2XU 
ABZX 
A4B2 


1 
AABD 
ABDG 
ACEI 
ADHM 
AEJP 
AFLS 
AGNV 
AHPY 
ATR3 
AJTB 
AKVE 
ALXH 
AMZI 
AN3N 
AOAQ 
APCT 
AQHW 
ARGZ 
ASI4 
ATKC 
AUMF 
AVOI 
AWQL 
AXBO 
AYUR 
AZWU 
A2YX 
A822 
AAA. 
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TABLE 16.1, Key SeTTINasS BEGINNING WITH “A” 


2 
AACG 
ABEJ 
ACGM 
ADIP 
AEKS 
AFMV 
AGOY 
AHQ3 
AISB 
AJUE 
AKWH 
ALYE 
AM2N 
AN4Q 
AOBT 
APDW 
AQFZ 
ARH4 
ASIC 
ATLE 
AUNI 
AVPL 
AWRO 
AXTR 
AYVU 
AZXX 
A222 
AdBA 
A4AD 


3 
AADJ 
ABEM 
ACHP 
ADJS 
AELV 
AFNY 
AGP3 
AHRB 
AITE 
AJVE 
AKXK 
ALZN 
AM3Q 
ANAT 
AOCW 
APEZ 
AQG4 
ARIC 
ASKF 
ATMI 
AUOL 
AVQO 
AWSR 
AXUU 
AYWX 
AZY2 
A224 
A34D 
A4BG 


i 
AAEM 
ABGP 
ACIS 
ADKV 
AEMY 
ATO8 
AGQB 
ASE 
AIUH 
AJWK 
AKYN 
AT2Q 
AM4T 
ANBW 
AODZ 
APF4 
AQHC 
ARJF 
ASLI 
ATNL 
AUPO 
AVRR 
AWTU 
AXVX 
AYX2 
AZZA 
A23D 
A3AG 
A4CJ 


5 
AAFP 
ABHS 
ACIV 
ADLY 
AEN3 
AFPB 
AGRE 
AHTH 
AIVK 
AJXN 
AKZQ 
ALST 
AMAW 
ANCZ 
AOE 
APGC 
AQUF 
ARKI 
ASML 
ATOO 
AUQR 
AVSU 
AWUX 
AXW2 
AYYA 
A72D 
AAG 
A3BJ 
A4DM 


6 
AAGS 
ABIV 
ACKY 
ADM3 
AEOB 
AFQE 
AGSH 
AHUK 
AIWN 
AJYQ 
AK2T 
AL4W 
AMBZ 
AND4 
AOFC 
APHF 
AQJI 
ARLL 
ASNO 
ATPR 
AURU 
AVTX 
AWV2 
ARXA 
AYZD 
AZ3G 
A2AJ 
A3CM 
A4EP 


? 
AAHV 
ABJY 
ACL3 
ADNB 
AEPE 
AFRH 
AGTK 
AHVN 
AIXQ 
AJZT 
AK3W 
ALAZ 
AMC4 
ANEC 
AOGF 
APIT 
AQKL 
ARMO 
ASOR 
ATQU 
AUBX 
AVU2 
AWWA 
AXYD 
AY2G 
AZ47 
A2BM 
A3DP 
A4FS 


8 
AATY 
ABK3 
ACMB 
ADOE 
AEQH 
AFSK 
AGUN 
AHWQ 
AIYT 
AJ2W 
AK4Z 
ALB4 
AMDC 
ANFF 
AOHT 
APJL 
AQLO 
ARNR 
ASPU 
ATRX 
AUT? 
AVVA 
AWXD 
AXZG 
AY3I 
AZAM 
A2CP 
ASES ` 
A4GV 


9 
AAJ3 
ABLB 
ACNE 
ADPH 
AERK 
AFTN 
AGVQ 
AHXT 
AIZW 
A337, 
AKA4 
ALCG 
AMEF 
ANGI 
AOIL 
APKO 
AQMR 
AROU 
ASQX 
ATS2 
AUUA 
AVWD 
AWYG 
AX2J 
AY4M 
AZBP 
A2DS 
A3FV 
A4HY 
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10 
AAKB 
ABME 
ACOH 
ADQEK 
AESN 
AFUQ 
AGWT 
AHYW 


` APZ 


Ad44 
AKBG 
ALDF 
AMTI 
ANHL 
AOJO 
APLR 
AQNU 
ARPX 
ASR2 
ATTA 
AUVD 
AVXG 
AWZJ 
AX3M 
AYAP 
AZCS 
A2EV 
A8GY 
A4IB 


11 
AALE 
ABNH 
ACPK 
ADRN 
AETQ 
AFVT 
AGXW 
AHZZ 
AI34 
AJAG 
AKCF 
ALEI 
AMGL 
ANIO 
AOKR 
APMU 
AQOX 
ARQ2 
ASSA 
ATUD 
AUWG 
AVYJ 
AW2M 
AX4P 
AYBS 
AZDV 
A2FY 
A3H3 
A4JB 


12 
AAMH 
ABOK 
ACQN 
ADSQ 
ALUT 
AFWW 
AGYZ 
AH24 
AIC 
A JBE 
AKDI 
ALFL 
AMHO 
ANIR 
AOLU 
APNX 
AQP2 
ARRA 
ASTD 
ATVG 
AUXI 
AVZM 
AW3P 
AXAS 
AYGV 
AZEY 
A2Ga 
ABIB 
A4KE 


18 
AANK 
ABPN 
ACRQ 
ADTT 
AEVW 
ATXZ 
AG74 
AH3C 
AIAF 
ASCL 
AKEL 
ALGO 
AMIR 
ANKU 
AOMX 
APO2 
AQQA 
ARSD 
ASUG 
ATWI 
AUYM 
AV2P 
AW45 
AXBV 
AYDY 
AZF3 
A2HB 
A3JE 
A4LH 


14 
AAON 
ABQQ 
ACST 
ADUW 
AEWZ 
APY4 
AG2C 
AH4F 
AIBI 
AJDL 
AKFO 
ALHR 
AMJU 
ANLX 
AON2 
APPA 
AQRD 
ARTG 
ASVI 
ATXM 
AUZP 
AV35 
AWAV 
AXCY 
AYE3 
AZGB 
A2TE 
A3KH 
A4MK 


16 

AAPQ 
ABRT 
ACTW 
ADV2 
AEXA 
AFZC 
AG8F 
AHAI 
AICL 
ASEO 
AKGR 
ALIU 
AMKX 
ANM2 
AOOA 
APQD 
AQSG 
ARUJ 
ASWM 
ATYP 
AU28 
AV4V 
AWBY 
AXD3 
AYFB 
AZHE 
A2JH 
A3LK 
A4NN 


16 
AAQT 
ABSW 
ACUZ 
ADW4 
AEYC 
AF2F 
AGAI 
AHBL 
AIDO 
AJER 
AKHU 
ALIX 
AML2 
ANNA 
AOPD 
APRG 
AQTJ 
ARVM 
ASXP 
ATZS 
AUB8V 
AVAY 
AWC3 
AXEB 
AYGE 
AZIH 
A2KK 
A3MN 
A40Q 


17 
AARW 
ABTZ 
ACV4 
ADXG 
AEZE 
AFI 
AGAL 
AHCO 
ATER 
AIGU 
AKIX 
ALK2 
AMMA 
ANOD 
A0QG 
APSJ 
AQUM 
ARWP 
ASYS 
AT2V 
AU4Y 
AVBa 
AWDB 
AXTE 
AYHH 
AZJK 
A2LN 
A3NQ 
A4PT 
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18 
AASZ 
ABU4 
ACWC 
ADYF 
AE2I 
AT4L 
AGBO 
AHDR 
AITU 
AJHX. 
AKJ2 
ALLA 
AMND 


‘ANPG 


AORJ 
APTM 
AQVP 
ARXS 
ASZV 
AT3Y 
AUA3 
AVCB 
AWEE 
AXGH 
AYIK 
AZKN 
A2MQ 
ABOT 
A4QW 


a14 


19 
AAT4 
ABYG 
ACXF 
ADZI 

AEL 
AFAO 
AGCR 
AHEU 
AIGX 
AJ 
AKKA 
ALMD 
AMOG 
ANQJ 
AOSM 
APUP 
AQWS 
ARYV 
AS2Y 
ATA 
AUBB 
AVDE 
AWTH 
AXHK 
AYJN 
AZLQ 
A2NT 
A3PW 
AARG 


Tan 164, 


20 
AAUC 
ABWF 
ACYI 
AD2L 
AB4O 
AFBR 
AGDU 
AHFX 
ATH2 
AJJA 
AKLD 
ALNG 
AMPJ 
ANRM 

AOTP 
APYS 
AQXY 
ARZY 
A533 
ATAB 
AUCE 
AVEH 
AWGK 
AXIN 
AYKQ 
AZMT 
A20W 
AIQZ 
A454 


at 
AAVF 
ABXI 
ACZL 
AD30 
AEAR 
APCU 
AGEX 
AHG2 
ATIA 
AIKD 
AKMG 
ALOJ 
AMQM 
ANSP 
AOUS 
APWV 
AQYY 
ARQ3 
AS4B 
ATBE 
AUDE 
AVFK 
AWHN 
AXIQ 
AYLT 
AZNW 
A2PZ 
A3R4 
AATC 
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22 

AAWI 
ABYL 
AC20 
AD4R 
AEBU 
AFDX 
AGF? 
AHHA 
AID 
AJEG 
AKNI 
ALPM 
AMRP 
ANTS 
AOVV 
APXY 
AQZ3 
AR3B 
ASAE 
ATCH 
AUEK 
AVGN 
AWIQ 
AXKT 
AYMW 
AZOZ 
A2Q4 
A38C 
ASUT 


23 
AAXL 
ABZO 
AC8R 
ADAU 
AECX 
AFE2 
AGGA 
AHID 
AJKG 
AJMI 
AKOM 
ALQP 
AMSS 
ANUY 

AOWY 
APY3 
AQ2B 
AR4E 
ASBH 
ATDK 
AUFN 
AVHQ 
AWIT 
AXLW 
AYNZ 
AZP4 
AIRC 
ASTF 
A4YI 


24 
AAYO 
AB2R 
ACAU 
ADBX 
AED2 
AFFA 
AGED 
AHJG 
AILJ 
AJNM 
AKPP 
ALRS 
AMTV 
ANVY 

AOX3 
APZB 
AQ8E 
ARAH 
ASCK 
ATEN 
AUGQ 
AVIT 
AWKW 
AXM4Z 
AYO4 
AZQC 
A2sr 
ABUL 
AAWL 


86 
AAZR 
AB3U 
ACAX 
ADC2 
AEEA 
AFGD 
AGIG 
AHKI 
AIMM 
AJOP 
AKQS 
ALSV 
AMUY 
ANWs 

AOYB 
AP2E 
AQ4H 
ARBK 
ASDN 
ATFQ 
AUHT 
AVIW 
AWLZ 
AXN4 
AYPG 
AZRE 
A2TI 
A3VL 
A4X0 


26 
AAQU 
AB4X 
ACB2 
ADDA 
AEFD 
AFHG 
AGI 
AHLM 
AINP 
AJPS 
AKRV 
ALTY 
AMV3 
ANXB 

AOZE 
AP3H 
AQAK 
ARCN 
ASEQ 
ATGT 
AUIW 
AVKZ 
AWM4 
AXOC 
AYQF 
AZSI 
AZUL 
A3WO 
ASYR 


27 
AA8X 
ABA2 
ACCA 
ADED 
AEGG 
ATIJ 
AGKM 
AHMP 
AIOS 
AJQY 
AKSY 
ALUS 
AMWB 
ANYE 

AQ2H 
AP4K 
AQBN 
ARDQ 
ASFT 
ATHW 
AUJZ 
AVIA 
AWNC 
AXPF 
AYRI 
AZTL 
A2VO 
A3XR 
AZU 


28 
AA45 
ABBA 
ACDD 
ADFG 
AEHJ 
AFJM 
AGLP 
AHNS 
AIPV 
AIRY 
AKT3 
ALVB 
AMXE 
ANZH 
AO8K 
APAN 
AQCQ 
ARET 
ASGW 
ATIZ 
AUK4 
AVMG 
AWOF 
AXQI 
AYSL 
AZUO 
A2WR 
A83YU 
AX 
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A purely random code assures that each character in the alphabet is 
used with equal frequency, thereby minimizing the number of unwanted, 
extra drops. That is its only advantage. The systematic code described 
here has that same advantage. In addition, it eliminates the chance, 
possible with a random code, that two major captions may be represented 
by almost identical code groups, and it is much easier to prepare than a 
completely random code. 

If more than 24,000 captions are needed, the system can be extended 
by using number combinations not in arithmetic progression to produce, 
altogether, (29)*, or 707,281 permutations of the 29 characters, always 
with the greatest dissimilarity between different groups that is possible 
for the number used. The same principle can be used with alphabets 
having any other number of characters, but it loses the “greatest dis- 
similarity” feature if the number is not prime. 

In assigning code groups to captions, we usually do not use them con- 
secutively as they appear, but skip about, using about four sets at one 
time, to avoid long rows of adjacent punches that might unnecessarily 
weaken a card. The code group is marked out on the work sheet when it 
is assigned to a caption. Two 3 x 5-inch cards are made out in longhand 
for each caption, One is filed by code group and serves as an important 
double-check that the same group is not used twice. The other card goes 
to the typist who prepares the visible-edge cards for the caption-code 
list. 

Punched ecards are reproduced by Multilith-paper-master offset print- 
ing. Caption cards are purchased in perforated strips of four to permit 
printing four captions at a time from one Multilith master. Sets of 
punched ecards and caption cards are distributed to each of 20 report-file 
locations. One abstractor, with experience, is expected to handle about 
20 reports a week. One typist-clerk, preparing all typed copy and 
punching the cards, is needed for each two abstractors. An electric key~- 
board punch is used for the outer-row punches. Such a punch for the 
inner-row is not available; therefore, we employ a specially-built, single- 
position, electrically-operated punch for this purpose. f 

In sorts for 30 different caption codes, one at a time, the number of 
extra cards obtained ranged from 0 to 3 per cent of the deck and 
averaged 0.7 per cent. In only one instance did it exceed 1.7 per cent. 
As the captions are so set up that most searching is done using two or 
more code groups simultaneously, extra drops are not found to be a 
serious problem. Even with 10,000 cards in the deck this would give only 
one extra card on a sort using two code groups, if the average figure 
above applies, or three cards if the high figure of 1.7 per cent is used. 
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A large set of cards can be segregated in storage according to the data 
coded on the ends of the cards; source and year of issue are considered 
most appropriate for our purposes. When the subject of a search can be 
categorized by such parameters, the number of cards to be searched is 
greatly reduced. 

If, at some future date, the volume of the index should force adoption 
of a machine system, the data on the present cards can be transferred 
to the machine cards by clerical personnel. 

Acknowledgments to individuals for aid in developing this system are 
too many to list. Instead, we want to thank the American Chemical 
Society’s Division of Chemical Literature and its members who have 
willingly shared their information with us, including much of the back- 
ground on which this development was based. 
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Chapter Seventeen 


THE UNITERM COORDINATE INDEXING OF REPORTS* 


MORTIMER TAUBE and ASSOCIATES 
Documentation Incorporated, Washington, D. C. 


The Uniterm System of coordinate indexing is a scientifically devel- 
oped, simple, and efficient method for the organization, storage, and 
retrieval of information. Essentially, it involves the analysis of the 
contents of reports into a basic vocabulary together with a method of 
retrieving their contents by any element or combination of elements in 
this vocabulary. As a result, it provides a degree of search effectiveness 
essentially unobtainable through conventional library catalogs. The 
system was developed under an intensive research program conducted 
by Documentation Incorporated for the Armed Services Technical In- 
formation Agency (ASTIA), and has been deseribed in some detail in 
a recent book.** 

The features of compactness, flexibility, economy of installation, ease 
of maintenance, and ease of searching make the Uniterm System espe- 
cially suitable for the control of technical documents whose full subject 
content is frequently lost because of difficulty in gaining catalog control 
by conventional means. The advantages of the system are derived from 
the simple principles which are introduced in this chapter. 


GENERAL DESCRIPTION 


Language is based on words. Many ideas and concepts are expressed 
in language as combination of words. The number of such combinations 
for any body of information may be large, but the number of individual 
vocabulary terms used is often surprisingly small. For example, the 
number of chemical elements is small compared to the number of 
compounds, 


* This chapter is based on “Installation Manual for the Uniterm System of Co- 
ordinate Indexing,” prepared for the Armed Services Technical Information Agency 
by Documentation Incorporated under Contract AF 18(600)-376, October, 1958, and 
is published here in revised form through the courtesy of the Armed Services Tech- 
nical Information Agency. 

** Mortimer Taube and Associates, “Studies in Coordinate Indezing,” Washington, 
D. C., Documentation Incorporated, 1953. 
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In the Uniterm System of coordinate indexing, the information con- 
tained in a collection of documents is analyzed into the simplest prac- 
tical word units of information—hence, “Uniterm.” Each Uniterm is 
assigned a separate card. Each document is assigned a serial number, 
and the number is posted on all cards headed by the Uniterms by which 
the document has been analyzed. The word units usually consist of 
single-word ideas or concepts, each of which is associated with a body 
of related information. 

For example, the word “air” is associated with a number of different 
ideas in the phrases, “air ducts,” “air speed,” “cold air,” etc. There are 
two ideas or terms in the phrase, “air ducts’”—one the class of air ideas, 
and the other the class of duct ideas. When we use the two terms together, 
we perform the operation known as logical conjunction, This means 
simply the combination of “air” and “ducts,” and it is obvious that the 
same concept can be expressed as “ducts” and “air.” Thus the order of 
terms is immaterial since the same total body of information is repre- 
sented by either arrangement, as shown in Figure 17.1. 

The overlapping or common area of “air” and “ducts” represents a 
smaller body of information than cither of the individual areas. It is 
easy to see that a more specific area can be obtained by using a larger 
number of terms in conjunction, thus narrowing the field of search as 
shown in Figure 17,2. 

Since the same logical conjunction is obtained regardless of the order 
of the terms, the three separate unit terms, “air,” “ducts,” and “icing,” 
when coordinated, are equivalent to the six possible ways by which this 
information can be represented in conventional indexing systems: 


AIR DUCTS—ICING 
DUCTS, ATR—ICING 
ICING—AIR DUCTS 
ICING—DUCTS, ATR 
ATR—ICING—DUCTS 
DUCTS—ICING—AIR 


Simplicity of Catalog Form 


In this chapter, as explained in detail in the following pages, logical 
conjunction is achieved by searching for the document numbers which 
are common to two or more Uniterm cards. There is no reason to assume 
that “air” is any more important than “ducts” or “icing” and conse- 
quently no reason to subordinate any one term with respect to any other 
term as is done in conventional systems of indexing and classification. 
The making of such assumptions at different times for different cases 
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gives rise to elaborate cross-reference structures of such steadily in- 
creasing complexity that the conventional systems eventually either 
become meaningless or make extreme demands upon personnel staffs in 
maintaining the systems’ integrity. By its planned indifference to the 
order of words, the Uniterm System eliminates the need for conventional 
cross references. 


Economy of Catalog Space 


Because of the elimination of permutations and combinations of basic 
ideas used in most present-day systems, a dramatic saving in catalog 


Figure 17.1, Logical conjunction of the terms “air” and “ducts” to yield a smaller 
body of information (common aren) on “air ducts,” 


Air Ducts Icing 





Figure 172. Conjunction of three terms, “air,” “ducts,” and “icing” to obtain an 
even more specific area than that of Figure 17.1. 
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space results from the use of the Uniterm System. The size of the system 
is a function of the number of vocabulary terms rather than of the 
number of expressions of ideas generated by the combination of terms. 
For a collection the size of ASTIA’s, this reduction of catalog size is in 
the order of 90 per cent. 

After a body of information has been analyzed into the basic ideas 
or Uniterms, the number of terms increases very slowly as the system 
grows. However, the number of permutations and combinations of these 
new ‘basic terms increases rapidly and exponentially, in fact by (2"—1), 
where 7 is the number of Uniterms. 


Operational Benefits 

The indexer is the first to benefit from the elimination of the per- 
mutations and combinations of words found in conventional systems, 
Freed from the time-consuming necessity of making subjective decisions 
concerning the order of words and of creating complicated and highly 
specific indexing phrases and cross references, he assigns Uniterms 
rapidly and liberally, laying the foundation for a depth of analysis 
hitherto impractical. The poster, who transfers numbers to Uniterm 
cards, benefits because his task is simple compared to the corresponding 
work of preparing and filing full catalog cards for each assignment in a 
conventional system. The searcher benefits because he can address the 
coordinate index from any point of view, because he can be as specific 
or as general as he wishes, and because he need not wonder about the 
form of expression used by the indexer. 


Manual and Machine Manipulation 

The logical fragmentation of catalog elements inherent in the Uniterm 
system makes retrieval of information possible by machine or manual 
methods. Currently under development is a machine which will permit 
random filing and retrieval of Uniterm cards for posting and searching, 
Also being developed is a completely automatic indexing machine which 
will present the document numbers in answer to reference questions 
typed out on a conventional typewriter keyboard. 

While the magnitude of the overall problem of information control 
made the need for machine systems apparent many years ago, the search 
for a manual method was renewed with the realization that there are 
many small installations in need of an improved manual method of 
information control. 


Physical Appearance 


The Uniterm system in its manual form uses eards of any convenient 
size, such as 3 x 5-inches, 4 x §-inches, or 5 x 8-inches, in conventional 
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catalog card trays, visible index files, or loose-leaf volumes. The cards 
have spaces at top and bottom for the Uniterms and are divided vertically 
into ten columns, numbered from zero through nine, in which document 
accession numbers are posted. The columnar arrangement is designed 
simply to break up into usable fashion the mass of numbers posted on 
the cards. A specimen of Uniterm card* is shown in Figure 17.3. 


Note that the last digit of each serial accession number 
corresponds to the number of the column in which ie is 


posted. Note also that since documents are cataloged in 

order of their serial accession numbers, no space need be 

left in any column, since new documents will always bear a 
higher number than any number previously posted, 





Figure-17.3. Specimen Uniterm card. 


Ease of Searching 


To demonstrate the simple practice of logical conjunction of Uniterms 
in finding reports containing wanted information, reference may be 
made to Figure 17.4, which includes sample cards corresponding to the 
“air,” “duct,” “icing” example described in Figures 17.1 and 17,2. Figure 
17.4 shows that in our body of literature there are 24 documents contain- 
ing information on “ducts”; 29 on “air”; and 21 on “icing.” Some of the 
“duct” information may be on gas ducts, water ducts, and air ducts. 
We are concerned with finding those having to do with “air ducts icing.” 
The essence of any successful search is to narrow the field of search, 
Thus, as in Figure 17.1, the area of overlap of “duct” and “air” informa- 


* Uniterm cards can be printed locally by the user, or, as a matter of information, 
they can be obtained from Documentation Incorporated, 2521 Connecticut Avenue, 
N.W., Washington 8, D. C., at a cost of $15.00 per thousand for the recommended 
5 x 8-inch size. , 
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Figure 17.4. Conjunction of Uniterm cards narrows the field of search to the num- 
bers common to all cards. 


tion defining that on “air ducts” is determined by the numbers common 
to both Uniterm cards. The arrangement of numbers by final digits and 
in ascending order makes it easy to determine that document numbers 
230, 11, 882, 34, 785, 216, and 447 pertain to “air ducts,” The field of 
search is already narrowed to seven documents. By comparing these 
seven document numbers with the numbers on the “icing” Uniterm card, 
we find that four documents (numbers 280, 882, 785, and 216) contain 
information on “air ducts icing.” 

There are several factors which contribute to the ease of retrieving 
information from the Uniterm System of coordinate indexing. The index 
headings are chosen and recorded as simple “Uniterms”; the documents 

_ are identified in the simplest manner—by serial accession number; the 
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numbers are recorded in ascending order on Uniterm cards. Retrieval 
of information is likewise accomplished in the simplest manner—by 
visual determination of numbers common to two or more Uniterm cards 
and by rapidly narrowing the field of search with each comparison made. 
It will be noted that the time of search is determined by the smallest 
group of numbers to be compared. 

The foregoing operation, known as logical conjunction, is the reversal 
of the process of fragmentation which occurred when the Uniterms were 
assigned. It can be seen readily that reference questions involving search 
technique by alternation or negation (such as either “air” or “ducts” or 
both; or all documents on “icing” with the exception of “duets”) can be 
handled with equal facility. 


UNITERM INDEXING WITH ASTIA CARDS 


For those users of ASTIA services who wish to adopt the Uniterm 
System in controlling ASTIA materials, Uniterm tracings are now in- 
eluded on regular ASTIA catalog cards in addition to conventional 
headings. Non-ASTIA material can also be processed to provide an 
integrated file of holdings, 

Beginning with ASTIA document number 15001, ASTIA catalog cards 
contain Uniterm tracings on the reverse side of the card, as shown in 
Figure 17.5. These cards differ from earlier ASTIA cards in two respects: 


1. A space is provided immediately following the AD number for the 
serial accession number to be assigned by the user. 

2. Uniterm tracings are provided in the right margin on the reverse 
of the cards; they represent ASTIA’s Uniterm subject analysis of 
the document. 


Catalog cards produced by the user or by any other activity, such as 
the Atomic Energy Commission, the National Advisory Committee for 
Aeronautics, and the Library of Congress, can be integrated with ASTIA 
cards by assigning each card its own accession number. Any activity 
starting a coordinate index should assign number 1 to the first card 
placed in the accessions file, number 2 to the second card, number 3 to 
the third card, and so on, regardless of the ASTIA document number or . 
the document numbers of any other card-producing agency. 

All the materials covered in a single integrated Uniterm System should 
preferably be stored in order by the serial accession numbers assigned 
by each user, in which event the accessions file serves also as the shelf- 
list. If the materials must be filed in some other order, such as by source, 
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subject classification, ASTIA number, ete., location symbols must be 
shown on the cards in the accessions file; the need for shelflists for other 
arrangements must be decided without reference to the Uniterm System. 
Cards can be added to the accessions file without adding the materials 
to the collection, for subject headings and classification numbers can 
be converted easily to Uniterms without reference to the materials, 
especially when titles and abstracts are used to aid in the conversion. 


INDEXING AND POSTING 


- The rules of the Uniterm System of coordinate indexing are given in 
the next section of this chapter. These 15 rules should be studied eare- 
fully by those engaged in both indexing and posting. It is always desir- 
able, of course, for searchers to be familiar with the rules even though 
they may not be regular reference workers. 


Indexing 


Actually, the indexer is concerned primarily with Rules 1 and 2, which 
simply tell him to determine the key words representing the subject 
content of the document and how to record these key words for posting. 
The indexer is not required to create and maintain a list of approved 
Uniterms, for such a list is created and maintained as the coordinate 
index itself. Only rarely does the indexer find it necessary to consult the 
coordinate index as he assigns Uniterms to the accessioned materials. 
Consequently, there is great freedom to amend the vocabulary to describe 
the changing characteristics of a field as reflected in its literature and to 
continually enhance the effectiveness of the coordinate index without 
altering previous entries or the structure of the index. These features, 
plus the simplicity of the rules, make the indexing operation much more 
rapid and efficient with the Uniterm System than with any other method. 


Posting 


The posting of serial accession numbers on Uniterm cards is equivalent 
to preparing and filing cards in conventional catalogs. In both systems 
care must be exercised to achieve accuracy. The posting operation is the 
tedious part of maintaining a Uniterm System, although experience has 
demonstrated that with proper organization of the work it is less tedious 
and more economical than card preparation and filing. 

The poster has but one major decision to make: that is, whether a 
term is “free” or “bound” when it is used in the filing position. Rules 3, 
4, and 5 in the next section govern this determination, Generally speak- 
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ing, words susceptible to combination with other terms in a system are 
“free” and those found in combination with only one other word in the 
system are “bound.” Bound terms tend to become free terms as a system 
grows. 

The poster will also þe concerned with word form; i.e., singular or 
plural, substantive or attributive, synonymous and homonymous, etc. 
Rules 6 through 15 cover these points. 

Neatness and accuracy are very important in posting. Careful hand 
numbering or typing may be satisfactory. Ring-style rubber stamps and 
numbering machines with repeat settings minimize transcription errors. 
Small adding or bookkeeping machines may be most satisfactory for 
large installations, for they can be secured with repeat settings, hori- 
zontal tabulation for the columns, easy vertical alignment for the lines, 
and carriages to suit the width of card; and they produce legible results 
rapidly. 

The Uniterm System of coordinate indexing is adaptable to a great 
variety of conditions. In the places where coordinate indexes are now in 
operation, no two exactly resemble each other. Because an index is 
literally tailored +o the information collection of each organization, “free” 
terms in one vocabulary are not “free? terms in another, and so with 
phrases and inversions. Some include authors’ surnames; others do not. 


Growth of Uniterm Vocabulary 


It is useful to know what to expect during the early growth of a 
coordinate index. Experience has shown that the number of new Uniterms 
grows rapidly at the beginning and can be expected to exceed the number 
of documents indexed. At some point, perhaps between 1,000 and 3,000 
documents, the number of documents equals the number of Uniterms 
and soon exceeds the number of Uniterms, since the vocabulary is 
stabilizing at a slow rate of growth. Therefore, except in the very early 
phases of Uniterm systems, there are fewer cards than documents, 
whereas the reverse is true in the case of the conventional subject head- 
ing or a classified catalog, 

Since an average of eight Uniterms may be assigned to each document, 
the growth in assignments may reach many times the growth in Uni- 
terms. Figure 17.6 shows the growth of Uniterms and Uniterm assign- 
ments for a collection of 3,000 documents. 

Any installation can compare its experience with this graph by plotting 
a cumulative record of its new Uniterms and assignments against the 
number of documents indexed, 
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Figure 17.6. Growth of Uniterms and postings for a collection of 3,000 documents. 


RULES FOR UNITERM COORDINATE INDEXING 


1. Determine the key words which represent the subject content of 
the item being indexed. Key words are not limited to single common 
words in the English dictionary. They include phrases; Arabic numerals; 
alphabetical characters; model and project numbers, such as AN/ARN-5 
and MX-772; and the nouns, adjectives, verbal nouns, participles, and 
proper names which make up the bulk of any Uniterm vocabulary. 

2, Record the key words on the serial accessions card so that every 
retrieval word* is a filing word in the posting operation. This is accom- 
plished by putting every word in a phrase in the filing position; thus, if 
the phrase “gas turbines” is to be used, “turbines” must be recorded in 
the filing position as well as “gas.” The poster then ascertains whether 


* A few words are not considered to be retrieval words and need not be recorded 
on the serial accessions cards in the filing position. Examples are “Effects” and 
“Methods.” 
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the “turbines” card in this situation bears the single word, “turbines,” or 
must include “gas” and consequently read, “turbines, gas”; also whether 
the “gas” card bears the single word or the phrase, “gas turbines” (see ` 
Rules 3, 4, and 5). 

3. If a word is used alone as an indexing term, tt is called a “free” 
term. Enter it as a single word on a Uniterm card. In the case of a docu- 
ment on “Helium in Air Turbines for Gasoline Pumps,” “helium” is a 
“free term.” By virtue of being used alone once, it remains a “free” term 
in the future and may not be used later in the vocabulary as part of a 
phrase. 

4, If a word tn the filing position is used with only one other word in 
the vocabulary, it is a “bound” or “not free” term. Enter each word of 
a two-word phrase on a separate Uniterm card in the filing position, and 
add the other word tf the first word ts a “bound” term. Using the example 
in Rule 8, when the poster considers the phrase “air turbines,” there are 
only three Uniterms in the vocabulary: “helium,” “air,” and “turbines.” 
Since both words of the phrases fit this Rule 4, “air turbines” is typed 
on one card and “turbines, air” is typed on another. 

5. If a word occurs in the system in combination with two or more 
words, it is a “free” term. Enter it as a single word on a Uniterm card. 
Referring to the example in Rules 3 and 4, the above situation occurs 
when the poster is ready to add “centrifugal,” “gasoline,” and “pumps” 
to the vocabulary. “Pumps” is a “free” term because it occurs in com- 
bination with “centrifugal” and “gasoline,” but the “centrifugal” card 
is typed as “centrifugal pumps,” and the “gasoline” card as “gasoline 
pumps” in accordance with Rule 4. Note that the first word, the word in 
the filing position, is the one to consider whether “bound” or “free.” 
“Pumps” is a free term in the filing position, but it is added to “cen- 
trifugal” and “gasoline” because there is nothing on the subject of 
centrifugal in the system except centrifugal pumps, and nothing related 
to gasoline except gasoline pumps. “Tree” terms and “bound” terms can 
be added freely to “bound” terms, but no terms can be added to “free” 
terms. 

As the posting is continued, always in serial number order, more terms 
are added to the vocabulary, and actual association of words increase 
rapidly in the system. The effect of Rules 3, 4, and 5 is to “free” most 
of the terms, so that a coordinate index for several thousand items soon 
has single words for the majority of Uniterms. If, following the example 
used above, a report on “air ducts” enters the system, the poster must 
“free” the word “air” according to Rule 5, because it is associated with 


THE UNITERM COORDINATE INDEXING OF REPORTS 331 


“turbines” as well as with “ducts.” The operation is the simple erasure 
of “turbines” from the “air turbines” card. Note that the serial numbers 
are not disturbed when a phrase is shortened to a “free” term. 

6. Enter substantive forms in the plural only, provided the singular 
can be inferred conveniently without broad change af meaning.* Exam- 
ple: Grasses. 

7. Enter singular forms after plurals where the appearance of both 
terms facilitates indexing and searching.* Example: Supplies; supply. 

8. Enter the singular form of foreign words and add the plural.* Ex- 
amples: Fungus; fungi, and Spectrum; spectra. 

9, If the singular form is broadly generic or defines a field and the 
plural is more substantive, enter the singular and add the plural.* Ex- 
ample: Temperature; temperatures. 

10. Add attributive or adjectival forms to the substantive words with 
which they stand m the closest sense relationship." Examples: Geophy- 
sics; geophysical, Sun; solar, and Hydrostats; hydrostatic. 

11. Enter gerundive forms and add the participles.* Examples: Sin- 
tering; sintered, and Printing; printed. Substantives, adjectives, gerun- 
dive forms, and participles derived from a common root may be combined 
as a single Uniterm. Example: Abrasion; abrasive; abrading; abraded. 

12. Consider the first word of proper names and foreign phrases to be 
a “bound” term and enter the full phrase. Examples: Black Sea, Clos- 
tridium botulinum**, and Clostridium perfringens**. 

18. Enter accepted chemical terms occurring as one word in the form 
in which they appear. Examples: Amines, phenylamines, diphenylamines, 
and nitrodiphenylamines, 

14. Where true synonyms occur, enter the well-known form and make 
a “see” reference from the other form. Example: Petrol see Gasoline. 
Since the see references are consulted rarely, they may be kept con- 
veniently in another file. 

15. Enter homonyms as one Uniterm. Where meaning may prove to 
be unclear in coordination, show meanings parenthetically on separate 
cards, particularly where many serial numbers are involved. Example: 
Pitch (substance), pitch (motion), pitch (acoustics), and pitch (angle). 

*The form of the endings of words (singular, plural, nominative, etc.) does not 
affect the filing order as in conventional systems, since each word appears only once 
in the filing position. Semicolons are used in these cages to distinguish words from 
one root used as a single Uniterm from invited Uniterms, which are shown by 


commas; e.g., Ducts, air, 
** No entries are made for the second word here. 
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REFERENCE WORK WITH A UNITERM COORDINATE INDEX 


The visual reference use, or searching, of a coordinate index consists 
of comparing two or more Uniterm cards to determine numbers common 
to the cards. The common numbers denote the area of logical conjunc- 
tion of the elements of the question. 

Because of the size of the ASTIA collection, for example, most Uni- 
terms on ASTIA cards are “free” terms. However, many ASTIA users 
find that ASTIA “free” terms might properly be “bound” terms in their 
particular systems in-view of their specialized interests. If a search 
shows that all numbers on the “air” card are common to those on the 
“duct” card, the Uniterms can be changed to “air ducts” and “ducts, air.” 
The change makes it unnecessary to coordinate again under similar 
circumstances, for either card shows at a glance that “air” and “duct” 
are bound terms. 

For a variety of reasons, reference workers may wish to prepare a 
record on cards or slips of all coordinations mace for searchers. This 
record serves as: 


1. Call slips for documents and for abstracts to be consulted, 

2. A file of answers for cases where frequent coordination of the same 
terms are made, thus making the repetitious coordination of the 
same terms unnecessary. 

3. A source for frequent tabulations to show the volume and kind of 
reference work which has been performed, thus providing a record 
not available in most libraries, 
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Chapter Eighteen 


CATALOGUING GOVERNMENT TECHNICAL REPORTS* 


BERNARD M. FRY 
Deputy Chief, Technical Information Service, United States 
Atomic Energy Commission, Washington, D. C, 


REPORT NUMBERING AND ORGANIZATION OF FILES 


In order to secure specific and unique identification for each technical 
report issued, most report-producing agencies and their contractors have 
established standard numbering codes. The code number is essential to 
the proper identification, control, filing, indexing, abstracting, and general 
referencing of a report. It is also a necessary tool in accounting for 
classified documents. 

The principle of assignment of arbitrary identification numbers for 
Government reports was first established by the Office of Scientific 
Research and Development (OSRD), which assigned a serial OSRD 
number to every report that was issued in fulfillment of an OSRD 
contract.1? Other attempts to file and record these reports proved in- 
effective because no factors or indicia common to all the reports could 
be found. Some reports gave the authors but no titles; others gave titles 
but no authors. Nearly all had a confusion of division numbers, contract 
numbers, project numbers, panel numbers, and classification numbers. 
Under these circumstances the OSRD established a simple, consecutive- 
numbering scheme which was unrelated to subject matter and contractor 
source but which did make it possible to number every report in a 
single consistent series, regardless of other individual or accidental 
features. This system proved effective for convenient citation and biblio- 
graphical control," 

With the inauguration of independent research programs by several 
Federal agencies after World War II, numerous new and varied number- 
ing systems were instituted by report-producing laboratories and con- 


* This chapter is based on a portion of a dissertation which was submitted to the 
Catholic University of America in partial fulfillment of the requirements for the 
degree of Master of Science in Library Science, and which was published as that 
university’s Studies in Library Science No. 1, “Library Organization and Manage- 
ment of Technical Reports Literature,” 1953, Thanks are due the Catholic Uni- 
versity Press for permission to publish it here in revised form. 
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tractors throughout the country. Each new project tended to establish 
its own system, many times using the report number for extraneous pur- 
poses of determining classification, contract source, and division or 
author group. The differences in the methods employed by various 
organizations in numbering their reports frequently make it difficult for 
librarians of other organizations to catalog, file, and find such reports. 

Following extensive discussion on the report-numbering problem, the 
Conference on the Bibliographical Control of Government Scientific and 
Technical Reports held in 1947 recognized the appearance of multiple 
and nonstandard numbers on technical reports as a hindrance to their 
usefulness. The solution was secn to be “a technical problem to be 
handled by an appropriate committee which should collect and compare 
the various numbering methods now in use, ascertain their purposes, and 
seek to arrive at a meaningful proposal for improvement”. However, 
there is no evidence that such a committee was ever convened, although 
two years later the Special Committee on Technical Information of the 
Research and Development Board formed an Ad Hoc Panel on Project 
Identification Numbering System. This panel became involved in the 
determination of a common classification system for research projects of 
the several agencies of the National Military Establishment (NME) 
and was unable to recommend a uniform numbering system. The panel 
did agree, however, that the following elements are essential to a project’s 
“identification and classification number”: 


1. The number should identify the Department of the NME. 

2. The number should identify the cognizant agency within the De- 
partment. 

3. The number should contain a descriptive classification block. 

4. The number should contain a serial block.: 


In 1950 the Central Air Documents Office (CADO) undertook a survey 
of the report-numbering systems in use by industrial, research, educa- 
tional, and Government organizations. This survey of CADO-using 
agencies turned up several hundred different numbering systems having 
all sorts of prefixes; suffixes; scrics numbers; code letters; and one-, two-, 
or three-step designations.” All is not complete confusion in report 
numbering, however, for the major documentation centers have each 
adopted simple arbitrary schemes and are bringing constant pressure 
upon their contractors to adopt similar standard systems, 

Government technical reports are usually filed according to the code 
numbering systems used by the originating agencies, Filing by contractor 
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or agency source is also practiced. Because of the confusion in number- 
ing reports, some reports libraries have gone over to filing by consecutive 
accession numbers, with reliance upon their card catalogs for location 
of particular reports in their files. Another method, useful only in ex- 
tremely small collections, is the vertical-file system of housing reports. 
This involves the filing of reports by subject, and is the approximate 
equivalent of the standard, open-shelf library. 

Filing by the accession-number system is very popular and has much 
to recommend it. very piece is uniquely identified, and room for ex- 
pansion does not have to be provided after each major group, Filing by 
the report number would be the most effective system if there were 
uniformity to the numbering schemes. Use of the report number as a 
filing device permits the librarian to go directly from the bibliographical 
reference to the report without having to consult a cross-index. This 
system does not, however, provide room for expansion and requires 
frequent shifting of files to allow for the growth of the collection. 

It has long been recognized that growth in libraries has very little 
reference to the function the library is supposed to perform. The matter 
of determining the optimum size of a particular report collection is not 
as easy as in the conventional library. However, by statistical analysis 
we can find underlying characteristics that are generally applicable. 
Unique control factors such as compartmentalization, classification, lim- 
ited reproduction, internal distribution, and security accountability 
operate to affect the size of report collections. It is generally agreed, 
however, that, like conventional libraries, report collections have a large 
incidence of dead wood which requires systematic weeding. 

Although most reports collections are less than ten years old, many 
shave moved or expanded several times in order to obtain more space. 
Several collections are growing at an exponential rate of increase, and 
about 50 now hold over 100,000 copies. New ways have been developed 
for increasing the filing capacities of vault and safe areas. These have 
included use of transfer-file cases built to the ceiling, Rock-a-File Cab- 
inets, and special wooden shelving with spacers. For a permanent solu- 
tion of the space problem, however, reports collections, like conventional 
libraries, must look to microphotography, weeding, and planned de- 
struction. 


DESCRIPTIVE CATALOGUING 


In descriptive cataloguing of technical reports, the main areas requir- 
ing attention are recognition of document-number series, form of corpor- 
ate entries, personal authors, and titles. The reports cataloguer must 
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Figure 18.1. The AHC-ASTIA-NACA 
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perform original cataloguing on material heterogeneous in form and 
specialized in subject. The complexity of descriptive cataloguing of 
reports is aggravated by these publisher deficiencies and by the large 
volume of reports received each day. On the other hand, certain of the 
complexities of conventional book cataloguing do not apply to the prob- 
lem of cataloguing reports. For example, the reports cataloguer need not 
be concerned with the niceties and minutia of book cataloguing, involv- 
ing such searching, as may be seen from Figure 18.1. 

Descriptive cataloguing of reports can follow in general the descriptive- 
cataloguing routines employed with other forms of literature. One im- 
portant modification, however, stems from the unusually large number 
of possible identification criteria associated with reports. 

Elements of information appearing on the title page essential in the 
descriptive cataloguing of a report are: 


1. Issuing agency. 
. Title of report. 
Author or authors. 
Date of report. 


B o oy 


Contract and/or project number if available, 
Report number or numbers, 


= = s 


Security classification. 
8. Contracting agency. 


Other items of information, such as the inclusive dates of a report, 
distribution limitation, and collation may on occasion be desirable for 
inclusion on the catalog card for a report. In the main, however, the 
descriptive cataloguing of a report is a relatively simple and straight- 

forward affair. 
` The informal nature of report literature sometimes makes the selection 
of a title rather difficult, This is particularly true when there are multiple 
title pages, cover titles, or no titles for reports which take the form of 
lengthy letters or memoranda. 

Personal authors are usually credited in the bibliographic entry in the 
same form in which their names appear on the report being catalogued. 
With no searching required for the identification of names, the cata- 
loguing operation is simplified and much time is saved, but reports by 
a single author may sometimes be scattered. 

The date of a report is of considerable importance to the user in 
judging its worth and in determining the priority of research effort. 
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Accordingly, the important date for a report is the date of its completion. 
Sometimes the cataloguer must choose among several dates recorded on 
a report, such as “date submitted,” “date approved,” “date issued,” and 
“date declassified”? 

A major problem in descriptively cataloguing reports is determining 
the entry for corporate author; this is important because the corporate 
author plays a more significant role in Government report literature than 
does the personal author. The use of the corporate author as the main 
entry requires the maintenance of an extensive authority file of corporate 
author names. This is particularly necessary to cover the diverse maze 
of agencies contracting and subcontracting for research and development 
projects, and to take care of the swiftly changing organizational set-ups 
of Government agencies in relation to their contractors. Most of the 
major documentation centers have prepared authority lists of corporate 
entries, and one has recently been published by the Atomic Energy 
Commission.* 

The Science and Technology Project (more recently the Navy Re- 
search Section and now the Technical Information Division of the 
Library of Congress) developed rules for corporate entries which are 
generally followed today by most large organizations engaged in cata- 
loguing reports. 

Specifications: Academies, institutes, associations, universities, col- 
leges, societies, Government bodies, corporations, and other collective 
bodies of men under whatever name are to be considered and treated as 
authors of their oficial reports, proceedings, and other publications for 
which they are collectively responsible. 

Rule 1. Enter the publications of a corporate entity under its name. 

Rule 2. The form of the name is to be determined by information 
available in the work being catalogued and in authority lists from cata- 
loguing previous works and from these two sources only. 

Rule 3. If the title page or other parts of the work being catalogued 
disclose that a division or part of a corporate body was responsible for 
the report, entry should be made under the division or part unless the 
name of the part is contained in a standard list of names not suitable 
for entries. In such cases, entry is to be made under the next largest 
administrative unit or part. Names not suitable for entries may be used 
as subdivisions for filing purposes at the discretion of individual insti- 
tutions. 

The informality with which many reports are prepared frequently 
results in a dificult personal-author problem. Usually, the principle is 
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followed of entering the name as found on the report. Unless variants of 
names are reconciled, however, this practice results in filing the same 
individual at several points. Another difficult factor is the fact that the 
titles of reports, particularly progress reports, are often long and involved. 
Instead of trying to re-orient the phrases in a complicated title, most 
cataloguers have found it the better part of wisdom to use the title as 
found on the report. 


SUBJECT CATALOGUING 


In general, the cardinal principles of subject cataloguing of conven- 
tional materials apply to technical reports; i.e., the use of specific terms, 
allowance for the possibility of future expansion, and an indication of 
the relationships of many subjects. Further, it is axiomatic that the 
larger the collection, the more specific the subject headings ought to be. 
Failure to anticipate adequately the direction and rate of growth of a 
reports collection leaves the selection of headings on a level of specificity 
out of keeping with the eventual size of the collection. The level of a 
subject heading results from a practical balancing of a considerable 
number of factors, including the size of the reports collection in a given 
field, the content level of the reports, the interests of the catalog users, 
‘and the rate and direction of growth of the reports collection.® 1° ™ 

The establishment of subject-cataloguing practices in a reports library 
mainly revolves around the level of specificity and whether direct or 
inverted types of subject headings will be used. In a special library of 
relatively uniform subject interest, subject headings are quite specific 
in the major field of interest, but quite general in peripheral fields. The 
large reports library whose collections represent several fields of scien- 
tific interest must have reasonably specific subject headings in all areas. 
In order to avoid a continual recataloguing of reports, it is desirable to 
maintain subject headings to a degree of specificity in all major fields 
of interest likely to cause minimum conflict with a sudden and vast 
expansion of literature in any one field. 

Most large report libraries have found it desirable to use direct-order 
headings with the adjective preceding the noun. It has been their experi- 
ence in general that the direct heading represents the natural form in 
which the scientist usually thinks of and refers to the term. The main 
objection to direct headings most frequently cited is that they tend to 
scatter material on the same general subject through the catalog and 
depend upon an uncertain adjective approach, 
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Although these factors also concern the subject cataloguers of con- 
ventional literature, the cataloguer of reports is working in an area of 
rapid acceleration of scientific advancement and must be especially alert 
to the many subtleties of changes in highly specialized materials. 


STANDARDIZATION OF GOVERNMENT-REPORT ABSTRACTS 


Beginning in June, 1950, representatives of the Technical Information 
Service (AEC), the Navy Research Section (Library of Congress), the 
Central Air Documents Office (Department of Defense), and the Division 
of Research Information (NACA) held a series of meetings in order to 
work out standards for the cataloguing and abstracting of technical 
reports and for the exchange of abstract journals and catalog cards, 
This informal working committee became known as the “group for 
standardization of information services” (G.8.1.8.). The first item agreed 
upon was a common format for catalog cards, shown in Figure 18.1. It is 
suitable for mounting into pages of two or three columns for photograph- 
ing to make up abstract bulletins and cumulative indexes, in addition to 
its use in card catalogs. Thus, with a smgle original typing, several kinds 
of publication can be produced incorporating the information from as 
many agencies as are employing the standard format of card.* In, gen- 
eral, sufficient uniformity of card format, form of entry, and subject 
headings have been achieved to permit interfiling of AEC, ATI, NACA, 
and NRS catalog cards. Other participating agencies now using a com- 
mon format include the Naval Research Laboratory, Naval Electronics 
Laboratory, Navy Engineering Experiment Station, the Johns Hopkins 
Applied Physics Laboratory, Meteorological Abstracts and Bibliography, 
and the Snow, Ice, and Permafrost Research Establishment. 
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Chapter Nineteen 


RECORDS AND CONTROL PROCEDURES 
FOR SECURITY-CLASSIFIED TECHNICAL REPORTS* 


BERNARD M. FRY 
Deputy Chief, Technical Information Service, United States 


Atomic Energy Commission, Washington, D. C. 


The influence of security extends into almost all areas of the admin- 
istration of Government reports, as shown in Chapter Thirteen. In this 
chapter only those aspects of security control in libraries not previously 
covered in detail will be described.f 

The maintenance of adequate records and control procedures on secur- 
ity-classified reports is a library operational problem of the greatest 
importance. Lax security handling involving compromise of classified 
information can have serious consequences. However, good security can 
be maintained by means of simple procedures, plus constant vigilance. 
The basic control record is a permanent accession record identifying and 
showing the ultimate disposition of all classified reports received and 
distributed. It is essential that this record give evidence of internal 
completeness. 

Tn addition to the accession or “log” record, a 2-, 3-, or 4-copy receipt 
should be used to show transfer of accountability when a classified report 
changes hands. Receipts are usually optional for the “Restricted” and 
“Confidential” classifications, but are mandatory for “Secret” and “Top 
Secret.” For internal circulation, some classified report libraries use the 
standard 3 x 5-inch Hbrary book card to record the temporary holder 
of the document. At some time or other, most classified report libraries 
are required to take an inventory or to make a spot check of their hold- 
ings in order to determine whether any reports are missing, to assess 


* This chapter is based on a portion of a dissertation which was submitted to The 
Catholic University of America in partial fulfillment of the requirements for the 
degree of Master of Science in Library Science, and which was published as that 
university’s Studies in Library Science No. 1, “Library Organization and Manage- 
ment of Technical Reports Literature,” 1953. Thanks are due the Catholic University 
Press for permission to publish it here in revised form, 

+ Descriptions of accountability records and systems contained in this chapter 
represent the writer’s views and observations, unless otherwise credited. 
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security responsibility, and also to evaluate the adequacy of their record 
controls. 

Government regulations covering the control of security-classified 
documents are found in the several manuals prepared by the defense 
agencies and the Atomic Energy Commission. These manuals are some- 
times issued as Unclassified and made publicly available through the 
Government Printing Office, e.g., the Department of Defense pamphlet 
titled “How to be Cleared for Handling Classified Military Information 
Within Industry”? Other manuals or regulations which are “Restricted” 
or for “official use only” can be obtained from the issuing agency only on 
a basis of authorized or contractural interest. * ® 1% 1 A librarian can best 
inform himself on most of the basic security requirements of Government 
agencies by reading the Executive Order on “Safeguarding Official In- 
formation,” reproduced in full in Appendix II. 

In summary, this Executive Order contains general instructions and 
procedures pertaining to: 


Classification categories. 

Limitation of authority to classify. 

Classification, declassification, downgrading, or upgrading. 
Marking of classified material. 

Custody and safekeeping. 

Accountability and dissemination. 

Transmission. 


PNP WN 


Disposal and destruction, 


The Navy’s regulations furnish a clear picture of the degrees of trans- 
missibility of classified information, which complicate the administration 
of the reports library serving a heterogeneous clientele: 

“Information as to the existence, nature, or whereabouts of Secret 
matter shall, except as specifically authorized by the Chief of Naval 
Operations, be disclosed only to those persons in the Government service 
whose official duties require such knowledge. Confidential matter may be 
disclosed to persons in the Government service who must be informed, 
and to other persons therein when, under special circumstances, such 
disclosure is to the interest of the Navy. Restricted* matter may be dis- 
closed to persons of discretion in the Government service when it appears 
to be in the public interest. 


* A classified category abandoned since these regulations were issued. 
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“Information as to the existence, nature, or whereabouts of Secret 
matter, shall, except as authorized by the Chief of Naval Operations, be 
disclosed only to persons not in the Government service who under con- 
ditions of absolute necessity must be informed. . .”’.8 

The Army regulations provide more broadly that classified information 
may be discussed with Governmental personnel and private individuals 
who have a legitimate interest in it.t 

The official Department of Defense publication “Industrial Security 
Manual for Safeguarding Classified Matter” (1951)* is a useful intro- 
duction to security for librarians in industry.” It outlines the basic re- 
quirements for protection of classified military information within indus- 
try and is furnished to prospective bidders and contractors prior to their 
being given classified information. The Munitions Board is responsible 
within the Department of Defense for making policies and plans for the 
security of classified military information within industry. Although the 
policies explained in this manual are standard for the Departments of 
the Army, Navy, and Air Force, each Department has issued implement- 
ing security regulations covering the handling of classified information. 
The librarian of an organization operating under a security-classified 
contract can obtain copies of pertinent regulations from the sponsoring 
agency. Problems of secrecy (military security) always are present in 
the library handling classified reports, so that the librarian should be 
prepared to cope with them intelligently and not emotionally.’ 

The care and handling of a large volume of classified information 
imposes many unique problems. This has required the development of 
special techniques in document control. To meet essential security re- 
quirements, classified documents must be carefully housed and protected 
against theft and disclosure to persons not authorized to have access to 
the information. It is important to know not only what documents are 
held but from whence they came, where and when they were sent, and 
the authority for their distribution.” * 

“Compartmentation” is the “need-to-know,” based on the principle 
that a person should have access to only as much information as may be 
necessary for his particular job. This principle is a central feature of 
much classified library administration. However, “need-to-know” is a 
meaningful criterion only when classified reports can be furnished in 
terms of definite control factors: (1) specific reports, (2) series or cat- 
egories of reports, (3) contract source, (4) sponsoring agency, and 
(5) classification or degrees of security clearance.‘ 


* A more recent edition will probably be available soon, reflecting changes provided 
in Executive Order 10501, 
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Some reports libraries maintain an accountability-type record of 
individual-copy distribution of Unclassified and declassified reports be- 
cause of the occasional need to reclassify or to upgrade previously 
Unelassified or declassified reports. Other libraries, however, have found 
it impracticable and illogical to maintain the same degree of account- 
ability on an Unclassified document as on one classified Secret. In this 
latter case, Unclassified and declassified reports are handled and recorded 
in the same manner as books and journals, 

An effective charge-out or loan system for classified reports should be 
maintained by all reports libraries. The standard charge-out card or 
similar record signed by the recipient or his authorized agent is con- 
sidered a binding document transferring responsibility for safekeeping 
of the document to the user. The following elements may be considered 
essential to an effective charge-out system: 


1. Proper identification of the reports should be made by code number 
and copy number. Title may be included if desirable. 


2. The signature of recipient should be obtained. 
3. Indication of period of loan and date due should be made. 


4, An appropriate record should be made by the reports unit of the 
return of a report, cancelling the original charge. 


5. Loans should be made for limited, not indefinite, periods of time. 


6. Loaned reports should be returned to the reports unit for re- 
charging prior to their transfer to another user. Secondary loan 
from one borrower to another should not be permitted except in 
cases of emergency. 

7, A record by name of borrower should be maintained for all reports 
loaned to each individual, in order to facilitate termination clear- 
ance by the reports library. 


Where there exists a policy of local compartmentation, each library 
servicing security-classified reports needs to maintain a list of individuals 
authorized to have access to classified information, by subject category 
or by physical area, based on the need of the individual for the classified 
information in connection with his work. Each person having access to 
classified reports ordinarily is required, upon termination of employment, 
to obtain written clearance from the responsible reports library serving 
the area in which the individual has worked. Where required by local 
ground rules, termination procedures may be effected by the employee’s 
immediate superior or division head. Such termination procedures include 
a statement signed by the reports librarian that no classified reports are 
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charged to the individual concerned. Exceptions for reports not returned 
should be made a matter of record by the library. 

Elements of report structure which closely affect the security identifi- 
cation and library use of a report include the following: 

1. Cover and title page information. 
Distribution record. 
Page numbering. 
Revision or deletion. 


mey 


Appendixes and attachments. 
6. Secure binding. 


The reports librarian frequently needs to concern himself with the 
accountability of pages of a report as well as the whole report. If the 
library issues reports, this feature is especially important. Accuracy in 
page numbering is essential to the careful accountability for classified 
reports. Most agencies number the pages of each report consecutively 
with Arabic numerals beginning with the title page and continuing with 
no omission to the last page bearing an imprint. Reports printed on one 
side of a leaf only are numbered by leaves, except that blank leaves 
should be omitted. Figures, photographs, maps, drawings, blueprints, 
and attachments of any kind which are incorporated in a report ordi- 
narily are numbered as part of the text of the document. Attachments 
and exhibits of any kind which cannot be securely fastened to the basic 
document and included as a part of the text should be clearly designated 
and numbered in the collation information on the title page of the parent 
document as well as on the attachment itself. 

Libraries distributing reports need to maintain records reflecting the 
following information for each report distributed by them: 


1. Identification number. 

Author(s) and title of report. 

Subject category (if appearing on the report). 

Classification grade. 

Number of copies and series prepared, 

Names and addresses of installations to which the report waa 

distributed. 

7. Number and series of copies sent to each addressee and date of 
transmittal. 

8. Number and series of copies retained in file of originating installa- 
tion. 
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Figure 19.1. Four-copy classified document receipt. 
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For reports received by the library, records similarly should be main- 
tained to show the following information: 
1. Identification number. 
Author(s) and title. 
Classification grade. 
Copy and series number of each report. 
Installation from which received and date received. 
. Record of reports charged on temporary loan, 


oo Rw 


Maintenance of records showing accountability for security-classified 
reports within an installation facility is usually the responsibility of the 
designated reports library which retains and services the reports. Transfer 
of accountability from one installation or contractor to another is 
effected when a receipt is signed and returned for an authorized trans- 
mittal. It is important to note, however, that the establishment of 
accountability stations for central record keeping of reports does not 
affect the basic security responsibility of each individual for the security 
of all classified matter entrusted to him. Where an individual visits an- 
other installation and receives copies of classified reports which he is 
authorized to carry back with him, a copy of the receipt should be 
forwarded to the visitor’s reports library for record purposes. 

Reports librarians are interested in the development of receipt systems 
which will promote the general objective of maximum authorized use of 
technical reports consistent with security requirements. Receipts con- 
stitute a major control record in the handling of elassified reports and 
thereby influence their dissemination and use. The methods and prin- 
ciples underlying each receipt system and their differences need to be 
studied to determine relative effectiveness under given conditions, The 
use of the four-copy receipt shown in Figure 19.1 represents a new devel- 
opment for classified-reports control in that copies of the receipt are 
utilized for internal records as well as for the transmittal action. 

The librarian who has the job of servicing a security-classified reports 
collection should have a comprehensive and exact knowledge of all per- 
tinent security regulations affecting document contro! in his organiza- 
tion. Ordinarily, a local security officer is available for advice and 
guidance on operational problems. 
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‘Chapter Twenty 


THE STORAGE AND HOUSING OF UNPUBLISHED 
TECHNICAL REPORTS* 


SAUL HERNERT 
librarian, Applied Physics Laboratory, The Johns 


Hopkins University, Silver Spring, Maryland 


The storage and housing of unpublished technical reports poses a dif- 
ficult problem because of three factors. The first factor is quantity; the 
second is security; and the third is clumsiness. It is perhaps advisable 
to begin this discussion with the last of these factors—the clumsiness 
with which the problem of storing and housing reports is often ap- 
proached. This is not because the advent of reports is extremely recent; 
it is rather because a significant proportion of the people who are now 
concerned with the control, storage, and dissemination of reports are, 
themselves, new to reports, and to bibliographic organization in general. 
Many report libraries do not seem to have a clear-cut philosophy of their 
own, and they either do not choose to be guided by, or are unaware of, 
the time-tested philosophy of library science. 

This lack of a clear-cut philosophy and this unfamiliarity with the 
fundamentals of bibliographic organization is what apparently induces 
the establishment and use of myriad and weird numbering and coding 
schemes for filing reports. These systems are extremely diverse, but most 
of them have in common the fact that they ignore the fundamental 
precept of organizing knowledge according to its place in the subject 
spectrum. Reports are filed by accession number, by source, and often 
according to plans that are intelligible only to the people who invented 
them. As a rulc, expedience is the stated reason for the system devised. 
Then, to quote from an excellent paper on this general subject, “The 
expedient forced into being .. . gradually achieves excellence in its own 
right and finally theoretical superiority”. 


* This chapter is based on a paper presented before the Special Libraries Associa- 
tion at its 1952 national meeting in New York City and published in American 
Documentation 3, 110-14 (1952). Thanks are due to this journal for permission to 
publish the paper in revised form. 

+ Now Technical Information Specialist, Atlantic Research Corporation, Alex- 
andria, Virginia, 
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A member of a large report-producing agency of the Government had 
the following to say about the way in which his agency’s reports were 
coded and otherwise identified during the war years: “Some were merely 
dated, others were given code numbers and, whereas we tried to keep 
secret the total number and kinds of research publications issued, we also 
succeeded fairly well in keeping that number secret from ourselves”.’? It 
is a fairly widespread custom to file reports according to the codes and 
numbers given them by the issuing agencies or organizations. This can 
result in the premature burial of extremely valuable sources of technical 
information. 

Technical literature, whether it be books, serials, or reports, should be 
stored in such a way as to maximize its usefulness. A system of housing 
and filing based on expedience is usually not a system at all. What is 
expedient today is not necessarily expedient tomorrow, and a scheme 
based upon expedience alone is likely to evolve into a hodge-podge of 
system superimposed upon system until nobody, neither the report 
librarian nor the library user, can find anything. By the same token, 
reports that are filed according to numbers that have no bibliographic 
significance and are subject to frequent change will not be readily avail- 
able when they are needed. The only dependable methods of filing 
reports, or any other type of recorded information, are the established 
methods of bibliographic organization. 


BIBLIOGRAPHIC ORGANIZATION IN THE 
ARRANGEMENT OF REPORTS 


Now what can bibliographic organization do to improve the housing 
and the physicai arrangement of reports? To answer this, I should like 
to return to the problem of the quantities of reports that are produced, 
collected, and filed in libraries. From the physical viewpoint, there 
are three general categories of reports. There are (1) Unclassified reports 
that are produced individually or in completely unclassified series; 
(2) reports that are produced in series that contain both classified and 
Unclassified reports; and (3) classified reports produced individually or 
in entirely classified series. 


Arrangement of Serial Reports 


It is obvious that Unclassified reports produced in series, such as 
NACA Reports or Technical Memoranda, are analogous to conventional 
serial literature. Many technical libraries take advantage of this analogy 
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and file serial reports with, or in the same manner as their regular serial 
collection. They also bind their serial reports and shelve them as they 
do all bound volumes of periodicals. By doing this, they simplify their 
processing and control procedures, save space, and preserve their reports. 
They are able to remove a large proportion of their reports from an area 
of special treatment to one of simple bibliographic routine. After all, if 
a library is able to incorporate, let us say, 300 periodicals containing 
some 12,000 articles a year into its working collection, it seems incon- 
gruous to think it cannot assimilate 5,000 or even 10,000 unclassified 
serial reports. Thinking in terms of the average-size report, 5,000 reports 
might be transformed into about 420 bound volumes oecupying 70 linear 
feet of shelving. 


Arrangement of Single Reports 


A simplification of filing procedures is also possible for Unclassified 
reports that are produced individually. This can be done by cataloguing 
individual Unclassified reports and binding them together according to 
major subject. This procedure is facilitated by assigning each report a 
call number that tells its exact physical location in the collection and 
leads the searcher to other reports on the same subject. 


Arrangement of Security-Classified Reports 


Of course, the idea of treating reports as serials, or of binding large 
numbers of reports in a single volume, cannot be applied to security- 
classified reports. Security dictates that classified reports be treated as 
individual entities and that they be labeled, filed, and circulated singly. 
This limitation also applies to reports produced as part of series contain- 
ing both classified and Unclassified reports. However, the use of call 
numbers to identify subjects and physical locations of individual reports 
in the collection is even more obviously indicated for classified reports 
than for Unclassified. The two-way control obtained through the use of 
call numbers that serve both as subject guides and filing guides is a safe- 
guard against loss and a means of insuring the best possible reference 
use of the collection, 


LAYOUT OF THE REPORT LIBRARY 


Whether the report library is to exist as an independent entity, or as 
part of a conventional technical library, depends upon the activity of 
the organization to be served. This subject is considered at length in an 
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earlier paper.*. In general, from the viewpoints of bibliographic utility 
and economic efficiency, the combined report and conventional library is 
most suitable. However, the report library, whether combined or sep- 
arate, must have certain basic features. It must contain adequate areas 
for reading, study, and reference; for the storage of literature; for 
microcard, microfilm or microprint files and readers, and other docu- 
mentation devices, if these are to be used to any extent; and work areas 
for the library staff. 

Hertz’ recommends 200 square feet of floor space for each 1000 vol- 
umes plus 100 square feet for every 50 professional workers served by 
the library. In addition, 70 square feet should be added for each member 
of the library staff. 

The figures cited are based on typical libraries in which the bulk of 
the items in the collection are stored on shelves. Refinement will be 
necessary if filing cabinets are used in place of shelves, and if reading 
areas are not made available. As a rule, browsing and reading in classi- 
fied report collections are kept down to a minimum. Most of the time, 
properly-cleared readers charge out the classified reports they need 
and read them in the confines of their offices or laboratories. Therefore, 
depending upon the proportion of classified reports to Unclassified 
literature, it should be possible to refine Hertz’s figure of 100 square feet 
per 50 professional workers in the gross of allotment of floor space to 
the library. Another refinement—this time an upward refinement—is 
necessary to allow for expansion. If there is a reguar culling policy, the 
average number of items culled each year from the collection should be 
subtracted from the number of items added, and the result should be 
included in the volume estimate in calculating the required floor area. 

The amount of additional floor area that will be required if filing 
cabinets are used in place of shelves is indicated by the fact that a five- 
drawer file cabinet occupying a floor area of three square feet has a 
capacity of from 810 to 1,000 reports, while a standard single-face section 
of library shelving occupying about the same floor area has a capacity 
of from 1,365 to 1,680 reports, It is, in other words, possible to house at 
least one and a half times as many reports on shelves as in file cabinets, 
By binding serial reports, it becomes possible to increase the capacity 
of shelves to perhaps twice that of file cabinets, In addition to having a 
greater capacity, shelving eliminates the need for wide aisles to allow for 
the opening of file drawers. 

Some libraries are storing their reports in transfer files that are ar- 
ranged in several tiers. The advantage of transfer files is that extra tiers 
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can always be added, The disadvantage is that like file cabinets, transfer 
files require wide aisles; also, transfer files have a tendency to topple 
when loaded. The so-called Rock-A-File cabinets* diminish the problem 
of aisle space somewhat, but their capacity is no greater than ordinary 
file cabinets. 

Many libraries keep reports on shelves in cardboard, cloth, or metal 
pamphlet boxes, Some have eliminated the need for pamphlet boxes by 
having their shelving built of wood and having each shelf divided by 
partitions into narrow “pigeon holes” that keep soft-covered reports 
from bending, falling, and twisting. Another way to keep soft-covered 
reports upright on shelves is through the use of movable dividers of wood 
or metal. As a rule, unbound reports on shelves should be kept in some 
sort of containers, such as manila envelopes or Redweld folders, Lucille 
Jackson’s “Technical Libraries; Their Organization and Management,” 
contains a fairly complete discussion of this topic as well as a listing of 
products and vendors.’ Another good book on the general principles in- 
volved in the handling of non-conventional types of literature is Col- 
lison’s “The Cataloguing, Arrangement and Filing of Special Material in 
Special Libraries”. 

The subject of security requirements for the storage of classified 
materials is thoroughly discussed in the Department of Defense's “Indus- 
trial Security Manual for Safeguarding Classified Security Information’’.* 
I shall merely mention here the fact that it is permissible to use fireproof 
rooms with vault doors in place of file cabinets for the storage of classi- 
fied information from Top Secret on down. Many libraries are taking 
advantage of this and storing their classified reports on shelves in secured 
fireproof rooms, Such an arrangement, complemented by the inclusion 
of the Unclassified reports with the conventional technical literature, 
serves the requirements of security and makes the most efficient possible 
use of allotted floor areas. 


Reducing the Report Collection 


Probably the most perplexing physical problem facing the report 
librarian is what to do with extra and superseded copies of classified 
reports. The obvious thing to do is to destroy all items in the library 
that are no longer useful and to lean on large centralized libraries for 
such less-used materials, However, Top Secret, Secret, and Confidential 


* Manufactured by the Rockwell-Barnes Company of Chicago, the Rock-A-File is 
so constructed that, instead of pulling out, the drawers swing on hinges and expose 
sideways their entire contents. 
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documents cannot be given this obvious treatment. Documents bearing 
these grades of classification cannot be destroyed without specific author- 
ization. Accordingly, there is a considerable lapse between the time a 
report becomes surplus in a collection and the time it can be gotten 
rid of. 

To remedy this, efficient report libraries cull obsolete reports or extra 
copies and store them in vaults away from the active collection. The 
Atomic Energy Commission, among other agencies and organizations, has 
initiated a microfilm program in an effort to solve the problem of storing 
less-used reports. Microfilm copies of all retired AEC reports are kept in 
central depositories where they are made available to AEC contractors 
and other qualified individuals as they are needed.’ 

Some report libraries are also thinking about Microcards as a means 
of solving the space problem. This can be good, providing Microcards are 
used merely as savers of shelf space and no attempt is made to interfile 
them in the regular library catalog. Microcards and microfilms are best 
catalogued as books and housed in files or cabinets adjacent to, but sep- 
arate from, the card catalog.t Microcards occupy slightly less than 
one-thirty-fifth the volume of conventional book literature. Thirty-five 
millimeter microfilm occupies slightly more space than microcards, Six- 
teen millimeter microfilm occupies about one-seventieth the space con- 
sumed by conventional books, and, from the space viewpoint, is the most 
efficient of the reduced forms of literature.” However, it should be em- 
phasized that, from the viewpoint of use, neither Microcards, microprints, 
nor microfilms are panaceas for the space problem. None of these re- 
duced forms can be used without some physical inconvenience, and none 
are as desirable to the working scientist as conventional, life-size liter- 
ature. It is likely that, for the time being at least, micro-editions will 
find their greatest use as a means of storing or transporting less-used 
materials or rare interlibrary-loan items, 

Probably of greater immediate significance is the effort of the Atomic 
Energy Commission to help guide the librarian in the culling of AEC 
reports by listing in the cumulative indexes to Nuclear Science Abstracts 
those reports that appear in the conventional literature. Using the 
Nuclear Science Abstracts lists in the library of the Johns Hopkins Ap- 
plied Physics Laboratory, we found in a recent survey that over 15 
per cent of the AEC reports in our files had been published in journals 
that we owned. If listings similar to those made by the Atomic Energy 
Commission were made by all report-producing Government agencies 
and organizations, the problem of culling would be simplified immeasur- 
ably. 
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CONCLUSIONS 


In closing, I should like to refer again to the book by Collison* men- 
tioned earlier in this discussion. Collison summarizes the criteria to be 
considered in arranging nonconventional materials in special libraries as 
follows: (1) Who has access to the collection? (2) What arrangement 
best suits the needs of those who are to use the collection? (3) What 
visible references are necessary to insure that no related material is 
overlooked? (4) What filing signs are necessary on the material itself 
in order that it can be filed and replaced without difficulty, and where 
should such markings be located? 

These factors, and probably more, should be weighed before any sys- 
tem of physical arrangement is evolved. A good plan takes everything 
into account. No part of a physical plan for the storage of technical 
literature, and particularly security-classified technical literature, should 
be so obvious as to be overlooked. Sound planning based on all the 
available facts and requirements, not improvisation based only upon 
expedience, is what is required in the housing and storage of reports, as 
for any kind of literature, 
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Chapter Twenty-One 


ABSTRACTING TECHNICAL REPORTS* 


L. C. STORK? and K. C. COUSINS 
The Texas Company, Beacon, New York 


The Texas Company is interested in the whole range of petroleum 
products from gases to asphalt. For research on these items it has estab- 
lished laboratories at Beacon, Port Arthur, Port Neches, and Lawrence- 
ville. Reports are issued covering each phase of the projects conducted. 
At Beacon, an abstracting department is responsible for making, classify- 
ing, reproducing, and issuing abstracts on all of this work. In addition, 
it handles technical-service reports which cover the chemical, physical, 
and performance testing of new or competitive products, as well as tech- 
nical investigations for consumers and other divisions of the company. 


REASONS FOR AN ABSTRACTING DEPARTMENT 


In a company which has been established for some years and which 
has devoted so much of its time, money, and manpower to research, the 
necessity for keeping information easily available would seem sufficient 
reason for an abstracting department. There can be little doubt that 
dependence on the memory of one of the older employees is a poor sub- 
stitute. As the volume and diversification of the company’s activities 
grow, the individual items tend to fade into the background. 

Moreover, looking through literally thousands of pages of reports in 
order to discover the proverbial needle is at best discouraging. Flipping 
through a small handful of 5 x 8-inch abstract cards is certainly less time 
consuming. When the abstracts are well done, and the leads furnished 
are not all completely wrong, the information desired can usually be 
located within a matter of minutes or even seconds. 


*This chapter is based on a paper entitled “Abstracting Research Reports,” pre- 
sented before the Division of Chemical Education of the American Chemical Society 
at the 112th national meeting in New York City, September, 1947, and published in 
the Journal of Chemical Education, 25, 180-88 (1948). Thanks are due the copy- 
right owners for permission to include this material in revised form. 

+ Now Editor, Technical Abstract Service, American Petroleum Institute, New 
York, N. Y. 

t Now Mrs. L. Clarke Willsey. 
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Abstracts can also serve a new man on a project as a quick and con- 
centrated review of past achievements and lines of endeavor. 

So far we have probably been in agreement on the necessity for 
abstracting. But why a separate department? Surely the technical man, 
when he writes the report, could dash off an abstract while the material 
is so fresh in his mind. 

At The Texas Company, abstracts were originally made by the men 
doing the research and were then checked, classified, reproduced, and 
distributed by the abstracting section. An outline to be followed was 
compiled, approved by the supervisors, and distributed to each report 
writer. Almost without exception, checking of the abstract resulted in 
its being rearranged, increased, or shortened, and usually in its being 
rewritten. The time consumed in this checking proved to be, in case 
after case, longer than it would have been had the abstractor read the 
report and condensed it according to the outline. The main reason for 
this was very simple. All too often, the technical man, after writing, 
revising, and checking his report (the abstract being put off to the bitter 
end), was anxious to get to the next step in his investigation. 

But there are better reasons than this for our doing the abstracting, 
Having the abstracts written so that certain types of information occur 
in the same relative portions of the abstract makes scanning a lot simpler, 
Inclusion of all details, positive or negative, and the elimination of 
preconceived notions or weighting in view of the results of earlier experi- 
ments are taken care of, since every abstract is written as if the report 
were an isolated item. The lack of duplication of effort has already been 
mentioned. Finally, since the cost of the department is prorated to the 
various research departments, it is merely a question of hidden versus 
apparent costs. The increased efficiency and decrease in actual costs are 
not difficult to prove. 


TYPES OF REPORTS RECEIVED 


We have been mentioning reports and their abstracting with only very 
brief reference to the types of reports we actually handle. In addition 
to the reports on fundamental and small-scale research work on fuels, 
lubricants, and chemicals, there are those on full plant-scale operations. 
Others cover asphalt, additives, physics, automotive engineering, testing, 
mathematics, literature and patent surveys, resins and plastics, etc. 

The variety is sometimes appalling, but the worst feature results from 
the following. If someone comes into the library and asks for an article 
he once saw in the literature on something or other, you can go through 
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your abstract cards. If you fail to find it, your answer will be accepted 
if you say that it evidently was not abstracted at the time because it 
did not seem of sufficient interest or because time did not permit con- 
centrating on anything but the most important articles. On the other 
hand, all reports must be abstracted, so that when a request comes in 
for a certain item you must produce it. 


MECHANICS OF MAKING ABSTRACTS 


In order to operate efficiently, we felt that it was necessary to stand- 
ardize both the form and content of our abstracts as much as possible— 
even, as mentioned, to the point of having certain types of information 
appear in certain relative parts of the abstract. Difficulties will naturally 
arise if only one form is set up for all abstracts regardless of the subject 
matter. If it seems inconsistent to insist on standardization of form and 
simultaneously advocate more than one form, depending on the content, 
our answer is that the classification takes care of keeping cards of similar 
content together. Thus, similar information still appears in relatively the 
same place within a group of cards from the same class. 

Figure 21.1 shows the top portion of a card before the abstract is made. 
In the upper right-hand corner are places for the necessary bibliograph- 
ical references—i.e., laboratory, experiment number, report number, and 
date, The space below gives the exact report title, This may be the 
same as the title of the experiment or, as is usual, it may limit the scope 
of the report te some particular phase of the experiment. Having filled 
in the above information, the abstractor is ready to read and digest the 
report. 

Let us assume for the moment that the report in hand covers some 
process, be it dewaxing, alkylation, or manufacturing of asphalt roofing 
on either laboratory or plant scale. The pattern is fairly fixed. Inttial 
materials are treatéd in a certain way, and the resulting materials are 


REPORT TITLE 


HH 6d errr eer eee tere sss sn... ss... ................-........... Ñ... Ñ... — 





Figure 21.1. Top portion of a report-abstract card, 
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tested, The abstractor, knowing this, reads the report with the empha- 
sized words as a framework on which to hang the abstract. We have 
sometimes found it helpful to draw a light pencil line in the left-hand 
margin opposite these points to make the inclusion of the material in 
the abstract simpler. This provides insurance against omitting any 
necessary detail. 

Now we are ready to write the abstract. First we put down the pur- 
pose, which is usually obvious from the title. Sometimes greater precision 
in limiting the seope of the work is obtained through this introductory 
statement of purpose. The next thing we're interested in is initial ma- 
terials or charge stocks. Usually a mere listing of these with the proper 
heading will suffice. The word treated is next; this covers apparatus; 
operating conditions such as temperature, throughput and pressure; and 
catalysts, solvents, additives, diluents, and modifiers. Of these items only 
the last lends itself to listing. Incidentally, for those who object to 
lumping such diverse substances together, we should like to pomt out 
that only one or two of these classes will occur in any one type of report 
and hence will cause little or no confusion. The first item requires a 
description of varying length, depending on the modifications incorpor- 
ated in the apparatus during the course of the experiment. The second 
can usually be given as a series of ranges of temperature and pressure 
or in some cases as tabulations, unless definite critical points are found, 
in which case a statement is made to that effect. Resulting materials 
would naturally be the end products. If they differ from anticipated 
products, some elaboration is required, 

Mentioning the tests run on the product would seem superfluous as 
long as they are standardized tests for such products, but the occasion 
has arisen more than once where just the running of one test on one 
product has answered a lot of questions. If the test was unusual in any 
way, special mention is, of course, made of this fact. 

In addition, we have found that it is very helpful to mention any 
graphs, charts, or photographs included in the report, as well as the 
contents of the appendix. However, conclusions, although part of each 
report, are not included since they may become obsolete over a period 
of years, 

You will notice a space at the upper left-hand corner of Figure 21.1, 
After we have boiled the report down to the minimum, we deliberately 
make an abstract of the abstract which must fit that space. Thus scan- 
ning time is again saved. Furthermore, the space between the biblio- 
graphic data and the report title ig not wasted since our classification 
numbers are fitted in there. The middle of the line at the extreme bot- 
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tom of the cards shows the coded distribution of the card, and the number 
at the bottom right is the number of the abstract card for clerical 
purposes. 

In Figure 21.2, the abstractor has adhered fairly closely to the scheme 
outlined. He has managed rather well in condensing 26 pages to one side 
of a 5 x 8-inch card. In exceptional cases, the sheer number of products 
made or evaluated increases the number of cards to a maximum of four. 
The underlining is just another attention-catcher for very quick re- 
viewing. 

While the foregoing outline is sufficient for perhaps 75 per cent of the 
reports issued, there is another group consisting of physics, mathematics, 
and analytical research reports that does not fall into this pattern. 
However, by shifting the emphasis and amount of detail on the various 
items and by abandoning the idea of listing, it is still possible to 
approach this outline fairly closely. Figure 21.3 shows an abstract from 
a 85-page report of the Physics Department. 


Determination of rheological properties Raoa- EXP. NO.. 

of Asphalts made from each of the six types RPT, NO. Pte 2. DATE 

of Residua 806.40 771.23 
806.30 771,22 
771.90 125.40 





Asphalts used were made from the following residua and processed to approximately 
200, 100, 50, and 20 penetration at 77°F: ~ 

Sultal, vacuum reduced and alir~blown Pickett Ridge, air-blown 

Gayuga, vacuum reduced and air-blown Mexican, air blown 

San Joaquin Valley, air-blown Duval, air-blown 

So. Texas Heavy, vacuum reduced 
These residua were tested for Bp. gr., flash (COC), S.F. visc. at 210°F., per cent 
asphaltics, per cent paraffinics, and per cent cyclics, Properties of the asphalts Feported 
were soft. pt, (B & R), ductility at 77°F, , Penetration at 77°F., 32°F., and 116°F., 
flash (COC), and component analyses, Rheological data on the asphalts were: B& R °F,, 
rate of shear, shearing stress, and relaxation one-hal time. 

Sphalts were compared and discussed on the basis of viscosity at 77°F, , complex {low 
(measnrement of viscosity variation with rate of shear), elasiiclty, susceptibility to 
temperature change, and age hardening. The viscosity Mimits Tor group asphalts are also 
discussed, 

The appendix contains tabulated data showing properties and component analyses of 
charge stocks, properties of asphalts, component analyses of 40 penetration asphalts, 
rheological properties of individual asphalts, and age~hardening characteristics at 77° 
and 122°F, 

-J14+5- 8769 





Figure 21.2. A typical report abstract. 


For Engineering Research reports the emphasis will be almost ex- 
clusively on modifications of the apparatus—in this case the engine. 
In other cases the fuel or lubricant may be of prime interest. The last 
type of report we handle covers literature and patent surveys. The 
abstracts on these are very perfunctory, mentioning merely the subjects 
covered by the survey. 
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Shaping and polishing Windows and Prisms 
of Alkali Halides 


Techniques, methods, and equipment for cutting, milling, turning, lapping, and 
polishing alkali halides were investigated, as well as the technique for polishing the 
sodium chloride forepriam, and shaping and polishing various KBr windows and the lobes 


of s NaCl shutter for the infrared spectrograph, 
Experimental work included: the cutting aT blank forms from large crystals of KBr 


or NaCl with a string saw, and shaping these pieces by water forming on wet cloth 
stretched over plate glass [followed by milling and turning with a milling cutter at a speed 
of 200 r, p m. and turning done on a lathe A a speed of 450 r p, m.; lapping of the 
surfaces on plate glass with emery and alcohol to produce approximate [latness and to 
eliminate deep scratches and water marks; polishing of the surfaces with rouge and 
alcoho? on cloth stretched over plate glass; polishing the surfaces toa flatness of less 
than one wave length of mercury vapor light with rouge and water on a pitch pad rotated 
on a horizontal table Method for testing surface flatness is described. Photograph of 


the string saw is shown. 
Details on the preparation of pitch pads and a description of containers suitable for 
shipment of highly polished alkalf halides are appended. 


- 11 + Lock. + L. A. + Casp. -~ 8023 





Figure 213. Abstract of a nontypical report, 


CLASSIFICATION 


While the abstracting is of importance, the actual value lies in the 
accessibility of the abstracts. AIl the effort expended in making these is 
wasted if the material is literally buried in thousands of cards. 

If 10 to 50 cards will give you all the work done on a certain subject, 
it should not be too arduous to glance through them, For that reason— 
to make these cards available—we have developed a classification sys- 
tem which, while borrowed to a greater or lesser degree from standard 
systems, is unique. We have applied it to the classification of our subject 
index of books, the literature and patent abstracts turned out by The 
Texas Company’s New York Office, and to the abstracts of reports 
emanating from the various laboratories of the company. The system 
has recently been revised and brought up to date and has sufficient room 
for expansion. Using it, one is able to find all the information the com- 
pany has at its disposal, from acids to zeolites, 

A word of caution, however: one classification number may not give 
you the complete answer the first time. In fact, we may not even have a 
number covering the key word in the request. For instance, we were 
unable to provide the information on a Tecumseh setup until we learned 
that it had been used in connection with refrigerator oils. The word 
“Tecumseh” appeared in neither the classification book, which is arranged 
in so-called logical fashion (exploration for oil through refining to prod- 
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ucts), nor in the classification cards which are arranged alphabetically 
by key words. Provided with the words—refrigerator oils, or wax deter- 
mination, or some such—the answer was forthcoming in a matter of 
seconds. 


REPRODUCTION AND DISTRIBUTION 


After our abstract is completed and classified, the next step is to send 
it to those points in the company where the information will be used. 
Our maximum distribution for any abstract is 20, as shown on the report 
itself. That means 20 places get a copy of the card for each classification 
number on the original abstract. If the card has five classification num- 
bers, we reproduce 100 copies of it, plus a few more to enable certain 
offices to have a set arranged by experiment and report number. The 
cards are reproduced by mimeographing on legal-size mimeograph sten- 
cils that have been impressed with the outline shown in Figure 21.1. This 
gives us three cards to a stencil, and cutting the card stock used (15 x 8- 
inch) is a simple matter. 

The only precautions necessary are to make certain that backs and 
fronts match and that enough copies are run off to cover the maximum 
distribution shown for any single abstract on the stencil. Our single 
set of abstracts (by experiment and report number) runs about 8,250 
cards. Since the average number of classifications per card is about 
seven, this means a complete set contains approximately 60,000 cards. 
Some locations in the company will have considerably fewer, since they 
receive reports on a very limited number of subjects. 

While we do not intend here to become involved in a discussion con- 
cerning the merits of punched cards, we might mention that we did 
consider using them. We decided against them for the following reasons: 
(1) by our present method it is possible to pick out the required cards 
in seconds without waiting for a machine to sort through all of them; 
(2) the complete abstract is instantly available, which is not the case 
for IBM-type cards; (3) several of our smaller plants do not have IBM 
machines available; and (4) hand-sorted punched cards seemed a bit 
awkward with the minimum 8,250 cards, even if the whole classification 
system could be coded on such a card and multiple punching effected. 


EXTRA SERVICES 


One thing which dawned on us was the fact that some lubricating oil 
additives were appearing repeatedly in our reports. The reason was 
simple. We try thousands of them, and it is impossible to remember 
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every one tested. The additives are, of course, listed on the mdividual 
abstracts and classified according to purpose. However, looking through 
all these cards for an individual additive could prove quite arduous. 
Therefore, when we offered our services in carding these while abstracting 
the report, they were accepted. The cards used are arranged alphabetic- 
ally by additive name and are columnized, as shown in Figure 21.4, 





Figure 21.4. Top portion of a card for cumulating data on lubricating oil additives. 


If two or more additives are used simultaneously, the complete in- 
formation appears under each of the additives, Trade names (in so far 
as possible), homologs, and abbreviations are cross referenced, Since the 
number of cards per additive averages six, and since complete sets are 
distributed to 11 points in the company, the total number of cards 
reproduced for each additive is about 66. In 1947, the number of in- 
dividual additives tested tallied about 1,500. This figure (1,500) assumes 
one entry for each additive. In practice, each card may contain from 
1 to 25 such entries, since an individual record is made for each additive 
every time it is tested. 

Any literature and patent surveys undertaken by the library can thus 
include abstracts on any allied previous work within the company, 
written from the point of view of the immediate problem. 


QUALIFICATIONS OF ABSTRACTORS 


Experience has taught us that technical-report abstractors should be 
college graduates with a major in chemistry and considerable proficiency 
in handling English. The abstracting “knack” which speeds up the process 
comes with practice. Alertness and ability to concentrate must be coupled 
with painstaking care. Such are the “modest” requirements we demand 
of an abstractor. 


Chapter Twenty-Two 


PUTTING TECHNICAL-REPORT FILES TO WORK* 


L. B. POLAND 
Head, Library and Filing Section, Information Services Group 


Ethyl Corporation Research and Engineering Department 
Detroit, Michigan 


Varied as technical reports may be in objectives, thoroughness, and 
style, one fact concerning them is universally true: a copy must be filed 
if future reference is desired, Just as the library of a company or other 
organization is the source of published data from external sources, so its 
technical files are usually the source of information concerning internal 
efforts. It is important that reports and other records be used whenever 
they will be helpful, if maximum value is to be derived from the internal 
technical program. 

The mechanism for achieving effective utilization of technical records 
varies from one organization to another. When the technical program is 
comparatively small, the research director and other key technical per- 
sonnel often serve as the source of information concerning past programs. 
Reports can be filed and withdrawn from the files by clerical personnel, 
since they are usually requested by report number or title. With a larger 
technical effort, however, a planned records program, involving a records 
department staffed with technical personnel, is usually found to be the 
most efficient method of achieving proper cataloguing, filing, and use of 
the technical records. There are no established criteria to judge at what 
point this change-over occurs; in fact, it is often a gradual process. An 
increasing amount of time of technical personnel is spent on documenta-. 
tion work until it finally becomes a full-scale operation. 

Records or filing departments may be grouped into three types, They 
are: (1) centralized files, (2) decentralized files with centralized control, 
and (8) decentralized files. The advantages and disadvantages of these 
methods have been discussed by Weeks*®, and by Odell and Strong.? 


*This chapter is based on a paper entitled “Putting Research-Report Files to 
Work,” presented before the Division of Chemical Literature of the American 
Chemical Society at the 124th national meeting in Chicago, Illinois, September, 1963. 
Thanks are due the American Chemical Society for permission to publish this paper 
in revised form. 
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Centralized files make possible better cataloguing and control of records, 
with greater uniformity and elimination of duplication. The strong 
point for decentralized files rests in their suitability for keeping in- 
formation close to points of use. A system of decentralized files with 
centralized control allows this latter objective, together with some of 
the advantages of centralized files. All three of these types should be 
considered when a records department is being established, or when a 
revision of one in operation is contemplated. 


EFFORTS OF RECORDS DEPARTMENTS TO PROMOTE USE OF FILES 


If a records department staffed with technical personnel is in opera- 
tion for handling reports and other technical records, its responsibilities 
do not stop with providing the proper housing and cataloguing described 
in the preceding chapters of this book. To achieve maximum effectiveness 
in the use of the records by technical personnel, the records department 
needs to assume a share of the responsibility and initiative toward this 
objective. This is recognized by most records departments, as shown by 
the results of a survey made recently, by the author, of a large number 
of industrial and Government research laboratories. 

Activities being carried on by different records departments to help 
promote the use of their technical files may be listed under the following 
headings: 


1. Provide the best service possible, in order to establish confidence 
in that service. 


2. Have files as comprchensive and complete as possible. 
Have good, adequate indexes and/or classification systems. 


4. Indoctrinate employees, both new and old, in the contents and use 
of the files. 


5. Expose personnel to information continually, through accession 
bulletins and by other means. 


6. Call specific information to the attention of individual technical 
personnel, 


e° 


Providing the Best Service Possible 


Provision of the best service possible can rightfully be placed first 
in any listing of ways to promote the utilization of files. The finest 
facilities, the most comprehensive indexes and classification systems, 
and the latest techniques in filing and handling information do not yield 
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their most fruitful results unless the file-room staff renders the best 
service possible at all times. Personnel in a records department often 
have multitudinous duties, and sometimes have difficulty in keeping 
abreast of their work. Under these conditions, the handling of a request 
in the quickest manner possible—but perhaps not the best one—may 
become a temptation. However, other duties should always give way to 
the handling of requests, since files are established for use, not as ends 
in themselves. 

The following are rules of conduct which should be observed by per- 
sonnel of a records department: 


1. Render prompt service. 
2. Be courteous. 
3. Be friendly but not unnecessarily talkative. 


4, Keep neat in personal appearance. Neatness in dress and appear- 
ance signifies neatness in working habits—an essential characteristic of 
good records handling. 

5, Handle each request with precision and efficiency. Building and 
maintaining confidence in the ability of the records staff to locate in- 
formation is important. Problems which develop in retrieving records 
should be minimized in the presence of patrons; they should, of course, 
be clarified and corrected after the request has been handled. 

6. Make certain that all essential details concerning a request are 
obtained when the request is made. Busy people do not appreciate un- 
necessary interruptions for further information, 

7. If extended delays in handling requests become necessary, try to 
assure that as little inconvenience as possible results to patrons. Some 
requests are urgent, while others may be delayed without appreciable 
inconvenience. A recheck concerning the urgency of a request should be 
made if necessary. 

8. Be cooperative. Although records personne! need to have specified 
boundaries for their duties, an additional act to accommodate others 
may be desirable on occasion. One uncooperative act can destroy many 
attempts to build good will. If a refusal is in order, make it graciously 
and with regret. Offer an explanation and, if possible, give suggestions as 
to where the person can turn for help. 


Having Comprehensive and Complete Files 


The day has long since passed when the technical information pro- 
duced by an organization was limited to the research, process develop- 
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ment, and manufacturing departments. Today, product development, 
market research, technical service, research planning, engineering, and 
sales are all sources of important technical data. Also, prices, costs, and 
economic statistics which are available from these departments are 
often of value to technical personnel. 

The first responsibility of the records department in this function, 
therefore, is to determine which of the records of an organization are of 
value to the personnel served by the records department. The data 
should be rated on a basis of importance, to gauge the effort which might 
be expended in trying to obtain a record which is not being received. 
Recommendations for additional acquisitions, together with the sup- 
porting evidence, should be presented to management for its consider- 
ation, 

A responsibility of equal importance in trying to build and maintain © 
good files is to establish procedures to insure receipt of all the material 
which is scheduled for the files, Acquiring a complete set of formal 
reports is not often a source of trouble since, as a rule, such reports are 
assigned sequences of numbers, and the report files can easily be checked 
to determine if they are complete. However, informal reports, corres- 
pondence, and other short or informal writings are much more difficult 
to deal with in achieving complete files. Indeed, it is almost impossible 
to acquire all such pertinent material without the use of a mail-control 
system. 

While detailed discussion of such systems is beyond the scope of this 
chapter, ii is pertinent to review this subject briefly. One method for 
the control of mail which has been employed successfully by different 
companies is to have all mail received and opened in a central office, 
sometimes the file room. The mail is briefly abstracted and logged, and 
then sent to the addressee. When desired, other names for distribution 
are marked on the original or on copies. After a person is finished with 
a letter, memorandum, or other item, he crosses off his name and places 
the material in the outgoing mail, but does not deliver it in person to 
the next recipient even if it is convenient to do so. The mail is then 
returned to the control center, where the log is checked and revised to 
include any new names which have been inserted; at this time, also, the 
name of the latest person to have seen the item is crossed off in the log. 
The material is-then forwarded to the next recipient, Furthermore, in 
this system, a copy of each piece of the organization’s outgoing mail is 
sent to the files. Different laboratories can and do use variations of this 
basic plan to achieve the results they desire in the control of mail. 
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When a letter or other item is not in the files, its location can be quickly 
ascertained, 

Another possibility for controlling the mail is suggested by a method 
described by Weeks® for keeping track of charged-out material when it 
is passed from one person to another. Personnel are provided with printed 
slips, on which data can be entered to identify different records. If a 
person to whom an item is charged passes it on, he fills in one of these 
blanks and forwards it to the file room. This same approach might be 
practicable for the controlling of mail. Slips of paper, each containing 
sufficient data for identification purposes, could be attached to each 
incoming piece of mail. The addressee or other person to whom the mail 
is first sent would be recorded in the mail control office. Each person 
who forwards an item to another person would detach one of the iden- 
tification slips, write the name of the employee to whom the mail has 
been sent, and forward the slip to the mail control office. The location 
of the mail could thereby be followed at all times. In this method, also, 
a copy of each piece of outgoing mail would be sent to the mail control 
office. . 

Difficulty experienced by the file room in locating information, whether 
or not file personnel are directly responsible, can soon lead to trouble in 
attempting to maintain complete files. If a member of the technical staff 
meets a few failures in trying to obtain records from the files which he 
is certain were sent there, he may then begin to hold a few items in his 
desk to insure that they can be found when needed. Then he holds onto 
a few more, etc. He is likely to pass the bad word along to one or more 
of his colleagues, who follow suit. At this point, instances start to occur 
when file personnel cannot locate records because they have not been 
sent to be filed. Dainage to the reputation of the filing group increases, 
and, in a relatively short time, a bad situation can develop. Prevention 
of this vicious cycle is important, 

A knowledge of the location of items borrowed from the files is essen- 
tial for efficient operations. This may be achieved by the use of “check- 
out” cards or other similar systems. If individuals are permitted to 
remove records from the files, special attention should be given to 
insuring that they always follow the system in use. To aid in prompting 
personnel to return borrowed records to the files when they have served 
their purpose, a routine periodic check on these items is desirable. The 
filing department cannot be overenthusiastic in this checking, since rec- 
ords are benefiting an organization only when they are in use. However, 
good service can be rendered by a filing group only if the essential 
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records are at hand. Also, material sometimes tends to become “lost” if 
it remains too long with borrowers after having served its initial 
purpose. 


Having Good, Adequate Indexes and/or Classification Systems 


While “how to file a report” has been dealt with in earlier chapters 
of this book, it is important to note again that the efficiency with which 
records can be retrieved from the files depends largely on the adequate- 
ness and accuracy of the indexing and/or classifying carried out. The 
fact that neither of these methods is used to the exclusion of the other 
in cataloguing technical records is indicated by the results of the author's 
survey. Table 22.1 summarizes the replies to the question, “Is the plan 
used for cataloguing reports and other technical data primarily an 
indexing method, or is it chiefly a classification procedure?” The figures 
listed under the different headings in this table represent the number of 
organizations employing the program indicated. 

When considering an indexing plan for handling technical records, one 

_of the first necessities is to decide upon the kinds of indexes which will 
be needed. Chemical Abstracts, with its author, subject, molecular for- 
mula, and numerical patent indexes, offers one established precedent. 
This same indexing plan is applicable to the technical files of an in- 
dividual organization. 

An author index is usually straightforward, so far as the records of a 
single organization are concerned. Few difficulties occur due to variations 
in the spelling of a name, and questions which arise concerning alpha- 
betizing are casily resolved by the establishment of simple rules, 


Tarsim 22.1. Praw ror Cataroquine Rusparcn Recorps 


Personnel Served Indexing Classification Indexing and 

y Files Plan Method Classifleation 
Fewer than 50 3 3 7 
-100 3 9 2 
100-200 10 8 3 
More than 200 16 7 13 
Total 32 27 25 


The subject index offers a considerably larger number of variables. 
One of the first problems to be considered is the direction or directions 
in which emphasis is to be placed. In a chemical company, for example, 
attention may be concentrated on one or more of the following subjects: 
(1) procedures for syntheses, (2) properties of products, (3) uses of 
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substances, (4) types of chemical reactions, (5) analytical procedures, 
(6) catalyst actions, and (7) compositions of materials. The program 
which will be best in an individual case depends on the activities of the 
personnel served. As an illustration, a laboratory engaged in carrying 
out a large number of syntheses will likely want to place emphasis on 
directions for syntheses of all types. On the other hand, a company 
which is compounding products from vegetable oils will be more inter- 
ested in the composition of materials. 

One pitfall to avoid is planning on too short-range a basis. A subject 
index should allow the answering of questions which arise at the present 
time and also those which may occur in the future. This requires fore- 
sight, but the latter is a necessary ingredient of a good index. One of the 
best ways to meet this objective is to index any new information in a 
report, as is done by Chemical Abstracts for the periodical and patent 
literature, even though such information may not be of immediate 
interest. Many technical organizations are following this practice in 
their indexing, especially where larger collections of reports are involved. 

Chemical indexing systems require the use of some method of identify- 
ing individual compounds or substances. Results of the author’s recent 
survey showed that 40 of the organizations reporting use chemical nomen- 
clature for this purpose, while 14 use other methods. Table 22.2 gives a 
breakdown according to number of compounds named for those organi- 
zations employing nomenclature. 

The fact that a large number of problems arise in connection with 
chemical nomenclature is attested by the numerous committees studying 
the subject on a national and international scale. In view of these diffi- 
culties, it was of interest to obtain information in the recent survey 
concerning the utility in mdexing work of nomenclature as a means of 
identifying compounds. The question was asked: “Do you feel that 
nomenclature as a means of identification for compounds (in indexing) 
has proved to be satisfactory in your work?” The replies are summarized 
in Table 22.8, with the figures representing number of organizations in 
each case, 

Comments made on this subject may be grouped into the following 
categories: (1) nomenclature practices are not sufficiently standardized 
in certain fields, (2) nomenclature supplemented by other indexes to 
cover structural features and molecular formulas is more satisfactory, 
(8) considerable effort is required to achieve complete uniformity among 
several indexers when a large number of compounds is involved, and 
(4) some dissatisfaction in a general way. 
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Tanin 22.2. USAGE OF CHEMICAL NOMENCLATURE IN INDEXING : 
Number of Compounds Named 








Method of . Less thon ,000- ,000- More than 
Nomenclature 2,000 5,000 10,000 10,000 
Chemical Abstracts 11+ 1* 4+1* 5 5+ 1 
Other standard method 2 1 1 O+ It 
No standard method 5+ 1* 0+-1* 2 1 
Total 19 6 8 7 


* Partly Chemical Abstracts method and partly no standard method. . . 
t Partly Chemical Abstracts method and partly snother standard method (organization’s own method). 


TABLE 22,3. IEVALUATION OF CHEMICAL NOMENCLATURE IN INDEXING 








~- Number of Compounds Named —— 
5,000- 


Experience with Less than ,000- More than 
Nomenclature 2,000 5,000 10,000 10,000 
Satisfactory 15 3 4 2 
Comments made instead of 
“ves” or “no” answer 4 2 3 5 
Unsatisfactory Ü 1 0 0 
Total 19 6 7 7 


The problems which accompany the use of chemical nomenclature for 
indexing purposes has given rise to a question which has been debated 
for years, namely, the merits of molecular formulas versus nomenclature. 
Obviously, each will accomplish objectives which the other will not; 
hence they can be used to supplement the other. However, before placing 
sole reliance on a formula index, it should be remembered that this type 
of index has certain disadvantages. For one thing, a formula index is 
not as satisfactory as a subject index when investigating derivatives or 
families of compounds. To illustrate, a person will find more than 500 
derivatives of benzoic acid under this subject heading in the 1952 subject 
index to Chemical Abstracts, but these compounds are scattered through- © 
out the formula index. Another disadvantage is that molecular formulas 
are subject to errors in calculation, especially for more complex com- 
pounds. Also, some products, such as those of unknown structure, cannot 
be assigned structural formulas, while others, for example amine hydro- 
chlorides, cause uncertainty as to the preferred formula; in this case the 
formula of the salt or that of the free base may be used. 

Classification systems are employed for the cataloguing of technical 
records when fewer details and less pinpointing of information is desired 
than can be achieved by means of indexing. Even so, an adequate alpha- 
betical index to the classification system is required to expedite its use. 
For chemical compounds, moreover, there is one inherent disadvantage 
in all classification systems. A sizeable portion of the structural units 
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catalogued must be assigned secondary numbers; supposedly these are 
the groups of secondary interest. However, selecting those features 
which will always be of secondary interest over a span of years is 
extremely difficult, Questions will arise concerning factors assigned sec- 
ondary roles. Compiling an answer can then become a real burden—the 
limit being that almost all the file will have to be consulted. 

One type of cataloguing which has been found helpful in some lab- 
oratories is to identify reports with the project(s) under which the work 
was done. This amounts to a classification method, employing more or 
less broad headings, and can often be related to the needs of the account- 
ing department for cost records. Such a system has its chief usefulness 
in facilitating the assembling of all information concerning a previous 
research project, or for collecting data of potential aid to a new project 
that is closely related to a previous one. It usually cannot be relied on 
to fill all needs, however, since requests which cut across established 
fields of investigation become dificult to handle. 

Another question‘ of interest in regard to the cataloguing of reports is 
the author’s role. The aforementioned recent survey showed that in 31 
laboratories the author of a document participates in its indexing and/or 
classification, while in 58 laboratories he does not. In 26 of the 31 
laboratories, the records department checks the cataloguing done by 
the author, while in five cases no checking is carried out. 

With all indexing and/or classification systems there is one condition 
which needs to be met in order to achieve the most satisfactory results. 
The system must be applied with accuracy and with consistency at all 
times. As a method is used, problems involving new situations arise and 
are often resolved on an arbitrary basis, rather than on the grounds that 
one decision is more correct than another. To achieve the uniformity and 
accuracy desired over a period of years, detailed rules should be written 
to define the methods and procedures used. These rules should include 
many specific examples of different points, especially the unusual ones. 
Not only will such rules serve to minimize fluctuations in the system, 
but they will also be of aid in improving it as time passes, since they 
will contain information relating to situations that occur so seldom that 
they might otherwise be forgotten, 


Indoctrinating Employees in Contents and Use of Files 


As soon as is feasible after a technical employee joins an organization, 
he should be indoctrinated in the contents and use of its technical files, 
Topics which may profitably be covered are: (1) a concise résumé of an 
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organization’s reports and other internal information records, (2) types 
of Government reports of aid in the company’s technical programs, and 
(3) procedures for checking out or procuring reports and other records. 

A list of all the records containing technical information that are 
issued by an organization, including records of laboratories and offices 
in other locations, may be used as the basis for the résumé of technical 
reports and data. Nontechnical records which might be of value, such 
as those which contain cost data, should also be described. A statement 
should be made for each item as to type of information covered, interval 
of appearance, and distribution, with special emphasis on whether or 
not a copy comes to the file room. 

The handling of Government reports (item 2 above), including PB 
reports, may not be a function of the file room. If it is, however, the 
different kinds of this material on hand should be revicwed. Also, a 
description of the types of reports which have been helpful in the organ- 
ization’s technical program should be given, together with a listing of 
news bulletins which serve as notifications of the existence of Govern- 
ment reports. 

The third topic listed above, that is, the procedure for obtaining 
reports from the file room, should receive the greatest attention in the 
indoctrination discussion. One basic premise which must be assumed is 
that technical personnel are not interested per se in the intricacies of 
nomenclature or the details of classification or indexing. Therefore, the 
discussion should be concentrated on the steps required for an employee 
to gain access to the different records. Relevant points are: 


1. A statement as to whether the records department itself services 
all requests for information, whether the person serves himself, or 
whether he may take his choice; 

2. A discussion of the cataloguing and filing plans in use, with in- 
creased emphasis on this phase if the employee serves himself. This dis- 
cussion should cover the kinds of records handled and the broad goals 
of the cataloguing plan, with illustrations of the types of information 
which can be provided. Also, sufficient information on mechanics of the 
cataloguing should be included to give the desired insight into its use. 
If the employee serves himself, the arrangement of records in the files 
needs to be explained to the extent required to enable the person to find 
different data. 

3. Information on the approval required before a record may be 
loaned. If a procedure is in effect which requires approval by supervisory 
personnel before company records may be loaned, this must be explained 
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with care. Emphasis should be placed on steps which can be taken to 
make the information available, rather than the hindrances involved. 
An approval requirement can be a source of trouble if not handled 
carefully, since a restriction on the flow of certain information from the 
file room tends also to depress the use of records which are not under 
restriction. If the file room handles Government reports, it is desirable 
to include a review of the security procedures in effect for these records,+ 


4, Description of the check-out system employed. The main point to 
emphasize in this case, especially if personnel serve themselves, is that 
all information should be charged out before taking from the file room. 


An essential part of any indoctrination program is emphasis on the 
fact that the files and filing staff exist to serve others. Since it will be 
impossible for a new employee to remember all the information presented 
to him concerning the contents and use of the files, a written guide 
incorporating these facts should be available for his retention. 

Even when the indoctrination of new employees in the use of the files 
is sufficiently thorough, the effort should not stop at this stage. A con- 
tinuous program needs to be carried on to keep personnel constantly 
aware that information may be in the files which will be of value to 
them. Technical personnel are sometimes no less versatile in developing 
habits which prevent their making maximum use of the files than they 
are in designing attacks on research problems. The following are typical 
occurrences: 


1. In selecting a method of chemical synthesis an individual may 
place emphasis on standard reference texts consulted in college, although 
one or more processes of his company, located in the files, may be of 
greater value. 


2. While a laboratory worker may know about the files and may use 
them frequently, he may fail to comprehend often enough during the 
different stages of his research investigations that records may exist 
which will be of value to him. 


3. Although information on the contents and use of the files has been 
distributed, some persons seem to prefer to remain oblivious to the 
methods and objectives of the files. 


4. A laboratory person may take the attitude that he shouldn’t inter- 
rupt the records staff in its cataloguing and filing work to ask for 
information of secondary importance to him, but still of decided interest. 


5. A person may ask for a report on a subject which is not his direct 
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concern because he thinks he may find helpful information, rather than 
state his problem directly and let the records staff try to produce data 
of value. 


Personal contacts with potential patrons offer a good approach in 
helping to improve use of the files. These contacts may be on an in- 
dividual basis or by means of discussions with small groups. The material 
covered can be much the same as with new employees, except that less 
time need be spent on listing the different company reports. Emphasis 
should be placed on the types of information which can be located 
through the indexes and/or classification systems. Only passing mention 
need be made of the mechanics of cataloguing the records, unless per- 
sonnel serve themselves, in which case sufficient details of the indexing 
and/or classification plan ought to be given to enable a person to 
retrieve information efficiently. A copy of the written guide for the files 
should be given to any person who does not have one. Since it cam 
hardly be overdone, repetition of the statcment that the records staff 
exists to serve others is in order, 


Exposing Personnel to Information 


` Another method by which use of the technical files can be promoted 
is to expose personnel to information of potential interest to them. In 
this process, however, it is important that the staff be exposed to a 
minimum amount of irrelevant data. Their time is thereby saved, and 
chances are increased that they will continue to read the records which 
are forwarded to them. | 

One method by which the file room can bring information to the 
- attention of personnel is to issue an accessions bulletin. The larger, more 
diversified, and more widespread geographically the operations of an 
organization, the greater the benefits which may be derived from such 
an effort. To be of maximum value, the bulletin should cover as broad 
a range of reports as possible, even to the extent of including reports 
written in different parts of the organization, regardless of whether they 
are received by the location issuing the bulletin. Any one of several 
arrangements of the contents may be used, for example: (1) numerical 
(by report numbers), (2) alphabetical (by titles), (3) by type of report, 
(4) by location of laboratory, (5) by subject (using a subject classifi- 
cation system), or (6) combinations of the preceding plans. The method 
used should be the one which will require the minimum length of time 
for those who read the bulletin. Each listing should include the title and 
report number, or other identification sufficient to enable the report to 
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be requested. An annotation or short abstract may be given for those 
cases in which the title is not descriptive. In some cases, it has been 
found helpful to include abstracts for all the reports, which actually turns 
the accessions list into an abstract bulletin, 

Another type of bulletin which may be issued to advantage, occasion- 
ally, is one covering all the reports in an organization relating to a 
certain subject, field, or type of data. This refreshes the memory of the 
older employees and brings new information to the newer ones. Still 
another possibility is to prepare a bulletin containing items of general 
interest gleaned from the reports, giving this bulletin wider circulation 
than is usual for the accessions bulletin. This is of value mostly for 
organizations having large and diversified research programs. 

Still another type of compilation is a periodic (annual, for example) 
cumulative classified listing of reports. Such a listing is sometimes of aid 
in locating a report in the files, but it also may be circulated as a means 
of advertising the records, Care must be exercised to insure that the 
arrangement of the entries makes rapid perusal possible. As the number 
of reports increases, steps to reduce the average reading time may be 
required, Further subdivision of the classification system or publication 
of the listing in parts are possibilities. 

Wide distribution of the reports themselves aids, of course, in the 
advertising of information. Another practice followed by some labora- 
tories in order to provide wide dissemination of information without a 
corresponding distribution of reports is to issue a separate abstract of 
each report, giving this abstract broader distribution than the report 
itself. The full report may then be obtained upon request, 

Another method to publicize information in the files, in addition to 
keeping personnel posted on current events, is to send logs of incoming 
and outgoing mail to supervisors. Naturally, this usually is feastble 
only when a mail control system is in operation. 

A practice found helpful in some laboratories is to place index cards 
for the reports in the library card catalog. Personnel thereby receive 
double exposure to the reports—when they are directly interested in 
them and also when they are consulting library material. This procedure 
finds its greatest usefulness in the smaller laboratories. With larger card 
collections, too much extra effort is required when a person wishes to 
consult either company records or published material, but not both. 
Abstracts may be entered on these index cards. if desired. 

Another opportunity to interweave indexes in order to gain further 
publicity for the files exists if the file room also handles and indexes 
laboratory notebooks. These indexes can be combined with those for the 
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research reports and other records. Some advantage in promoting use 
of the files may accrue even if the file room has charge of notebooks 
which are not indexed. The normal traffic involved in borrowing these 
notebooks may result in increased recognition and then utilization of 
the files. 


Calling Specific Information to the Attention of Individuals 


In efforts to bring the technical worker and filed information together, 
calling specific information to the attention of individuals represents one 
step further than the approach just discussed. Although the methods are 
closely related and are hardly separable at times, there is one very 
important and significant distinction. In the steps previously described, 
the effort ig directed to assuring that personnel are continually alerted 
as to the types of data in the files, but the technical personnel carry the 
primary responsibility for obtaining specific information which might 
be of value to themselves. The approach discussed here reverses the 
responsibility for this initiative. In this case, the records department 
takes the initiative to detect filed information which might aid’ investiga- 
tions proposed or in progress, and brings such information to the atten- 
tion of the proper personnel, 

One technique for contributing to this objective, as practiced in dif- 
ferent laboratories, is for the records department to study descriptions 
of all technical projects and to check the files to determine which reports 
might be helpful. These are then brought to the attention of interested 
persons. Another possibility is for the supervisor of the records depart- 
ment to fill the role of what Simons* has called an “information officer,” 
The primary duty of a person in this position is to furnish to any member 
of the staff information of value in his work, As can be seen, the person 
performing this function would need to broaden his interests beyond 
the organization’s own reports. However, these would be an integral 
part. With such information, this person, in addition to answering ques- 
tions, would be in a position to attend meetings and conferences involving 
the discussion and planning of technical projects. His objective would be 
to try to assure that maximum use is made of available information, 
including that present in the organization’s technical files. 

Still another possibility, closely related to the preceding point, is for 
the supervisor of the records department to take an active part in 
analyzing, summarizing, and interpreting technical reports of the organ- 
ization, in addition to published literature of interest. Such efforts are 
of value both from the standpoint of deriving maximum benefit from 
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previous experimental work and in planning new technical programs. 
Personnel are engaged in this type of work at present in many labora- 
tories, and the number will undoubtedly increase. However, these persons 
are usually not the ones who are responsible for the cataloguing and 
filing of records, Furthermore, the nature of the two undertakings seems 
sufficiently different to indicate that such duties will continue to be 
performed by different personnel. Under these conditions, the records 
analyst becomes another potential customer of the records department, 
and the methods discussed earlier may be employed for promoting his 
utilization of the files. 


SECURITY OF INFORMATION 


Of interest in connection with efforts to increase the use of technical 
files are the practices of different organizations in regard to security of 
information, a subject discussed in some detail in the chapters of this 
book devoted to the distribution of technical reports. The author’s recent 
survey included the question, ‘Does your system of security tend to 
hinder the dissemination of information from the files?” The replies 
showed that in 16 organizations the security system does hinder dissem- 
ination of information from the files, while in 67 organizations it seem- 
ingly does not. Included in the first category are some organizations in 
which security control is apparently not a major item, and others in 
which it operates within specified limits, One reply indicated that per- 
sonnel of the central laboratory are not hindered, but that those of other 
laboratories of the company are. Another reply stated that personnel of 
the research department are not hindered, but that it is more difficult to 
obtain information on plant processes and their development. A restric- 
tion reported in one case is the requirement that most of the reports be 
read in the file room where, however, they are available to all technical 
personnel. Other replies indicated that in some cases certain types of data 
are restricted, while others reported some general restrictions in regard 
to the use of records. 

The establishment of a security policy in regard to technical records 
is a function of management, and the filing staff is responsible primarily 
for designing and/or executing procedures which will accomplish man- , 
agement’s objectives. However, file-room personnel ought also to be alert 
for evidence that any security procedure, or lack of one, is working to 
the disadvantage of the organization. This evidence should be presented 
to management for its consideration. 
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HINDRANCES TO USE OF TECHNICAL FILES 


The author’s recent survey showed that in the majority of cases per- 
sonnel of the records department feel that there is room for improvement 
in the utilization of the files. It is enlightening, therefore, to list the weak 
spots which were reported. The question asked in the survey was: “What 
factor do you consider to be most responsible for the lack of effective use 
of the files by technical personnel?” The answers are shown in the 
tabulation which follows (figures in parentheses indicate the number of 
replies having that answer); 


12. 


13. 
14, 


15. 


16. 


17. 


Inadequate or incomplete indexing of the files (18). 


Lack of continued realization by technical personnel that helpful 
material may be in the files (11). 


Inertia (5). 


Dislike of technical personnel for searching indexes (4). 


. Pressure of work on laboratory personnel (4). 
. Lack of sufficient advertising of the files (3). 
. Inefficient habits of some personnel in not gecking the bencfits of 


past work (3), 


. Building up of pergonal files by individuals, who then do not make 


a practice of consulting the central files (2). 


. Lack of a central filing system (2). 
10. 
11. 


Insufficient budget (2). 


Housing of technical personnel in buildings some distance from 
central files (2). 


Geographical division of company, with the result that compre- 
hensive files do not exist in some locations (2), 
Lack of adequate space for files (1). 


Lack of knowledge concerning the use of the central index and 
reluctance to ask for help (1), 


Difficulties produced by the complexities of chemical nomenclature, 
especially for certain types of compounds (1). 


Requirement that all material, except notebooks, be read in the 
technical file room (1). 


Restricted nature of the files (1). 


Changes which have been made in the classification system over 
the years (1). 
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19. Inaccessibility of records prior to the establishment of a planned 
records program (1). 
20. Lack of training while in school in the use of literature aids (1). 


EVALUATION OF SERVICE 


Financial evaluation of the services rendered by the records depart- 
ment is difficult. An approach described by Pears? involves enlisting the 
aid of those served in attaching an evaluation to the services rendered. 
This would seem to be a logical attempt, but, as recognized by Pears, 
many difficulties exist. The two main problems involved are: (1) arriving 
at the correct portion of credit for technical achievements which should 
be assigned to the records department for supplying information, and 
(2) deciding upon a dollar figure to attach to the technical results them- 
selves. This latter point alone has troubled top executives for years. 

The recent survey showed that no appreciable effort is being expended 
in trying to attach a dollar value to services rendered by the records 
department. The replies to a question covering this point showed 84 
“no’s,” without a single “yes.” This should not be interpreted to imply 
that records departments do not keep statistics on services rendered, 
The latter is often done, but was not a topic in the present study. 


SUMMATION 


The investigation reported in this chapter indicates that personnel 
responsible for filed records are well aware of the value of promoting 
their use. A variety of methods is employed for this purpose. Never- 
theless, a full measure of success is not being achieved, as indicated by 
the preceding list of factors which prevent maximum use of files. 

Because of preoccupation with other problems and reluctance to in- 
crease stress on incomplete indexes or inadequate classification systems, 
personnel of the records department may sometimes feel obligated to 
place less emphasis on promoting the use of the files than on other phases 
of the records program. However, even where hindrances exist, striving 
for maximum utilization of filed records is of such importance that it 
should receive continued attention of records personnel, rather than be 
continuously postponed as a subject for future consideration. 
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Chapter Twenty-Three 


HOW TO LOCATE AND OBTAIN GOVERNMENT 
INFORMATION REPORTS* 


PATRICIA L. BROWN 
Reference Librarian, Information Services Group, 


Ethyl Corporation Research and Engineering 
Department, Detroit, Michigan 


Agencies of the Department of Defense have in recent years produced 
hundreds of thousands of reports on research conducted by themselves 
or by industries and universities under Government contract. These 
reports, many of them under military classification, are available to 
those Government research-project contractors who receive security 
clearance and can establish a “need to know” in specific fields related 
to their projects. Accordingly, they are being used to an increasing 
extent by industry. 

Actual access to these documents, however, has been complicated (at 
least until recently) by lack of complete coordination of Government 
report files, policies which vary from one Government agency to another, 
and a dearth of clear information as to what services are available and 
how they may be obtained. This chapter has therefore been prepared in 
order to summarize some of the available information on the nature, 
availability, and security control of Government reports and related 
services—bibliographies, catalog cards, card-reference libraries, and mis- 
cellaneous bulletins and indices. 


ORIGIN 


For many years the United States Government has been an inereas- 
ingly prolific source of technical literature. Almost all Government 
bureaus have regular or intermittent publications which can be obtained 
through the Government Printing Office or the originating agency.t 


* This chapter is based on a paper presented before the Division of Chemical 
Literature of the American Chemical Society at the 124th national meeting in 
Chicago, Illinois, September, 1953, Thanks are due to the American Chemical Society 
for permission to publish this paper in revised form. 

T An excellent survey of Government publications which are of value in the 
chemical field is given in the Encyclopedia of Chemical Technology 2+ 
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These publications are generally well known and are not too hard to 
locate. This chapter, therefore, is concerned primarily with those addi- 
tional Government reports and services which are not generally available 
through conventional sources. 

The documents of concern here are of several types. Many are tech- 
nical reports on wartime or postwar research, research conducted or 
sponsored by military agencies or by cooperating foreign governments. 
They include reports of proposed research, of completed research, and 
of research in progress. In contrast with much of the periodical liter- 
ature, most of these reports cover both the successful and the unsuccessful 
experiments. Written primarily for official use, they frequently assume 
that the reader is aware of all related prior and current experimentation. 
Technical documents captured in enemy countries are also in this group. 
Each year, approximately 150,000 reports are added to a backlog of 
documents representing several decades of military research. 


UTILIZATION 
Basis for Access 


Within certain limitations, any contractor to the military services is 
entitled to receive all information available to the Government which 
will aid him in the performance of his contract. The responsibility for 
determining the existence of such information rests primarily on the 
contractor, Although the various Government dissemination agencies are 
eager to be of service, their manpower is necessarily devoted to this end 
and not extensively to seeking new users. 

In general, on the basis of his military contracts, any contractor may 
establish a “need to know” in his various fields of defense-related re- 
search. This “need to know” makes available pertinent Government 
literature within his assigned security clearance. 


Availability 


Availability of Government reports is dependent upon their security 
classification. In order for civilian corporations or individuals to receive 
classified material, ald of three conditions must be met: (1) existence of 
a secrecy agreement executed by the civilian (individual or company) 
with one of the Armed Services or a defense-related agency, such as the 
Atomic Energy Commission (AEC) ; (2) existence of a security clearance 
for the individual receiving the classified matter; (3) a need to use the 
classified matter (“need to know’) in the performance of an official 
military or other Governmental contract. Most Unclassified or declassi+ 
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fied Government material is public property, but it is often difficult to 
obtain. 

Limitations and controls other than security classification are often 
placed on documentary material. These limitations are established by 
the originating or sponsoring agency, usually to safeguard ethical or 
industrial proprietary rights. Distribution in such cases may be confined 
to military agencies only. Some documents may not be released without 
the consent of the originating group. Special controls are often imposed 
on material of foreign origin. Despite these restraints, few organizations 
have failed to profit from access to Government literature. 

The problems of dissemination and acquisition of Government docu- 
ments have plagued both the Government and the potential user. Estab- 
lishment of the Armed Services Technical Information Agency (ASTIA) 
is the most recent Government effort to ease the situation. ASTIA. repre- 
sents a consolidation of the services of the Navy Research Section 
(NRS) of the Library of Congress and the Central Air Documents Office 
(CADO). It is designed to serve as a central agency for the use and 
secondary dissemination of technical documents of interest to the 
National Defense. 

Each year continues to mark a significant development in the admin- 
istration and use of Government material. Techniques recommended in 
1954 may be obsolete by 1955. Therefore, a continuous program for 
maintaining useful contacts with specialists in various fields of interest 
is vital. It is only in this fashion that a working knowledge of Govern- 
ment ltterature as a research tool can be obtained. Informative publica- 
tions in this field have been few, and almost always in journals which 
are rarely seen by the average research worker, such as American Docu- 
mentation and Special Libraries. 

The first really comprehensive review of sources for defense-related 
information was published several years ago in Science.?* Other reviews 
have appeared at intervals, each incorporating new developments as they 
became known. An excellént chart showing document-issuing agencies 
and availability of these documents has been published by Jackson*° 
and is included here as Table 23.1.* 


Searching for Documents of Technical Interest 


Today, Government reports in defense-related chemical and many 
engineering fields may be located most readily by utilizing the sources 
*This table was originally part of Robert S. Bray’s American Chemical Society 


paper which formed the basis for Chapter Thirteen but has been included here with 
his permission. 
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described below. No attempt has been made here, however, to discuss 
the sources for classified reports on guided missiles or atomic energy, or 
the specialized techniques to be applied for medical and biological 
reports. 


Bibliographies and Abstracting Journals 


A number of secondary sources, essential for retrospective searching, 
are available in most libraries, The Office of Technical Services (OTS) 
is the source of the well known PB (Publication Board) reports. It is the 
official agency for public dissemination of Unclassified and declassified 
Government literature. A monthly publication, Bibliography of Technical 
Reports, lists those reports received by OTS which it believes to be of 
general interest, and includes abstracts or annotations for many of them. 
Volume-by-volume subject indexes to this bibliography are provided 
by OTS. A cumulative subject index based on 12 broad fields (Agricul- 
tural Chemicals, Analytical Chemistry, etc.) is being published by an 
independent group.* Recently, this same group instituted a monthly 
numerical index to PB reports; this index includes correlations of original 
document numbers with PB numbers.t An annual cumulative index, 
incorporating additional author and classified subject indexes, is planned. 
A valuable guide to the use of PB reports is the bibliography prepared 
by Lederman and Green,” 

The outstanding key to Unclassified and declassified Atomic Energy 
Commission (AEC) reports, as well as to published material in its field 
of interest, is the AEC’s semimonthly abstracting journal, Nuclear Sci- 
ence Abstracts, Each issue is indexed, and cumulative indices are pre- 
pared semiannually. Croxton® has reviewed the location of literature on 
atomic energy. 

The National Advisory Committee for Aeronautics’ (NACA) bulletin, 
Research Abstracts (free upon request), provides author abstracts of 
NACA publications, unpublished NACA contract reports, unpublished 
NACA translations, and reports from a number of British agencies for 
which the NACA is the official United States distribution agency. This 
bulletin is also one of the few sources of report-reclassification informa- 
tion. An index of NACA Unclassified publications covering the years 
1915-49 is available from this agency; supplements are issued at 
intervals, 


* Technical Information Service, 732 Woodward Building, Washington 5, D. C. 
+ This monthly index supplements the numerical indexes and the recent Correla- 
tion Index provided by the Special Libraries Association. 
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Catalog Cards and Card-Reference Files 


Various types of index cards have been distributed in the past by 
NACA, CADO, and NRS. The NACA cards, distributed with each report, 
merely served as useful cataloguing items. The TIP (Technical Informa- 
tion Pilot) cards of NRS and the ATT (Air Technical Index) cards of 
CADO were a means of acquainting the recipicnt with newly catalogued 
material in his fields of interest. A uniform catalog card, which made 
interfiling possible, was adopted during 1951 by NACA, AEC, CADO, 

` NR8, and other agencies. TIP and ATI cards have since been discon- 
tinued. Their function as current-notification media has been replaced 
by a new service, the Title Announcement Bulletin (TAB), which will 
be discussed later. A new series of cards (designation AD) is now being 
provided by ASTIA. These cards are distributed only on specific request, 

Each AD card (3 x 5 inches in size) gives the title of a specifie docu- 
ment; author or authors; originating agency; an abstract of the contents 
if warranted; ASTIA serial number; subject division and section. Com- 
parable information, uniformly arranged, is found on cards issued. by 
NACA and AEC, These cards are discussed in more detail in Chapter 
Eighteen. 

Although TIP cards, NACA cards, and ATI cards have been dis- 
tributed to qualified users, few Government agencies (and fewer con- 
tractors) have established complete card files in their fields of interest. 
Therefore, access to such card files is often desirable; it is usually essen- 
tial for extensive searches. 

The two largest card-reference libraries available for use by Govern- 
ment contractors are ASTIA-controlled. They are located in Dayton, 
Ohio (Document Service Center) and Washington, D. Œ. (ASTIA. Ref- 
erence Center, Library of Congress}. 

Document Service Center (DSC) card-file holdings represent all doc- 
uments catalogued by the old Air Documents Division and its successors, 
CADO, DSC, and ASTIA, FIAT, CIOS, JIOA, and BIOS reports are 
catalogued, as well as NACA reports, certain forcign periodical litera- 
ture, and translations (although the Translation Coordination Service 
has been abandoned). 

The ASTIA Reference Center (ARC) card file (former NRS file) 
represents essentially all the technical reports issued by Navy labora- 
tories and contractors. In addition it includes a large fraction of the 
reports coming from similar establishments of the Army and Air Force. 
Much of the periodical literature and many translations have also been 
catalogued. 
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Because of the many fields of interest common to their parent agencies, 
the two collections overlap. ASTIA estimates that 25 per cent of the 
ATI-numbered cards in the Dayton catalog are duplications of items 
identified by TIP number in the Library of Congress catalog. TIP cards 
are not subject filed at DSC; ARC, however, claims adequate control of 
nearly 50% of the ATI collection. The new AD cards are filed at both 
agencies, but the historical card holdings will not be merged. No single 
agency exists which can provide a card index to all Government docu- 
ments. DSC, as the official loan agency in the ASTIA complex, has more 
copies of documents than does ARC. For reference use, however, the 
ARC file is at least as good as the DSC file, if not actually superior. 

Contractors who wish to use any ASTIA facilities must establish a 
‘need to know.” This involves executing a Field of Interest Register 
(FOIR), indicating the fields of interest pertinent to contracts they hold. 
On this register, fields of interest are arranged'as Subject Divisions, 
which are further subdivided into Sections. For example, Subject Divi- 
sion 4, entitled Chemistry, has the Sections with indicated scopes shown 
in Table 23.2. 

Other Subject Divisions are outlined in the ASTIA Distribution 
Guide™ 

ASTIA does not allow use of its files, nor provide any of its other 
services, until an FOIR has been properly executed and approved by a 
sponsoring military agency. If a contractor is certified eligible for 
Division 4, Section 2 (Inorganic Chemistry) he will be entitled to receive 
AD cards in this category only. 


Taney 23.2, Srotion Derrnrrions ror Supsrct Division 4, CHEMISTRY,” 
in AstiA Fier or INTEREST REGISTER 


Section ' Scopa 
1. Chemical Engineering Chemical technology; materials handling; ma- 
terials separation; pilot plant design and opera- 
tion; ete. 
9. Inorganic Chemistry Analysis, preparation, and reaction of noble gases, 


light metals, heavy metals, rare earth clements, 
halogens, and other nonmetals. 

3. Organic Chemistry Analysis, preparation, and reaction of hydrocay- 
bons, alcohols, ethers, aldehydes and ketones, 
acids, esters, acid amides, cyanides and nitro com- 
pounds, amines, alkaloids, ete. 

4. Plysieal Chemistry Colloidal chemistry, electrochemistry, photochem- 
istry, thermochemistry, eryogenics, ete. 
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Although DSC and ARC are both supposed to provide reader service 
facilities, access to card files at DSC has been very limited. As presently 
administered, a contractor eligible for Division 4, Section 2, will not 
(unless also certified) be able to examine card files in any of the other 
chemical sections. On the other hand, cards filed under any broad or 
narrow subject categories which fall within the scope of the contractor's 
“need to know” may be examined (in the proper security levels, of 
course) at ARC. This latter system is the only reasonable one for his- 
torical holdings, since abstracts of documents (regardless of field) 
catalogued by TID were distributed in the past to all eligible contractors 
in the form of the TIP bulletin. Without the comparatively free use of 
card files, material of vital importance may never come to the con- 
tractor’s attention. For example, a document catalogued in Subject 
Division 14, Materials, Section 8, Plastics, could easily contain informa- 
tion essential to a contractor eligible for Section 3 of Subject Division 4 
above, although when establishing his initial FOIR the possibility prob- 
ably did not occur to him. Recent subject cataloguing by technical per- 
sonnel using the reduced number of subject divisions (formerly 65, now 
33) and liberal assignment of subject categories are climinating this 
factor. The difficulty remains for retrospective searching. 

Contractors who do not wish to avail themselves of the privilege of 
examining card files in Dayton or Washington may obtain bibliography 
service from ASTIA. A “Report Bibliography” compiled, without charge, 
from both DSC and ARC holdings may be requested by any contractor 
with an established-user status. In addition, for any field of interest 
where a “need to know” has been certified, ARC will prepare compre- 
hensive literature searches tailored to the requesters’ particular needs 
and wishes with regard to period of time covered, types of literature 
(books, periodicals, research reports) included, extent of annotations or 
abstracts provided, kinds of index furnished, etc. This excellent literature- 
searching service is provided on a transfer-of-funds basis, 

An organization desiring to establish a complete card file of all ATI 
reports catalogued in a particular field of interest may obtain photo- 
copies of these cards, without cost. The corresponding TIP cards (at 
present supplied from the original printing) may also be obtained. 

Other Government agencies have established current indices to their 
holdings in the form of card files. Many of these include abstracts. 

The OTS, at its central office in Washington, D. C., has complete 
subject, author, and title files for all PB reports. These files are much 
more usable than any published index, and they are open to the public. 
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The AEC maintains a number of duplicate card files at various places, 
but the use of this reference service is usually limited to AEC contract 
holders. Depository libraries maintain card files of their holdings. These, 
however, are also listed in Nuclear Science Abstracts. 

The NACA in Washington, D. C., has a reference card file which 
qualified users may consult by appointment. 

At the Naval Research Laboratory Library, also in Washington, D. ©., 
several valuable card files have been set up. Unlike many other eard 
files, wherein classified documents are catalogued along with Unclassified, 
using a color code to provide quick identification, this library files each 
security class individually. The library may be visited by appointment 
only, but, because of its unique filing system, some information can be 
obtained even without security clearances. For example, a fairly good 
card file of abstracts of the periodical literature may be consulted. The 
classified information catalogued by NRL is largely duplicated at the 
Library of Congress. Because of the time required for issuance, trans- 
mittal to a central agency, abstracting, and cataloguing, the local centers 
(such as NACA and NRL) will probably always be more nearly up to 
date, This is particularly true with respect to reports issued within their 
immediate jurisdictions, 

Another small library with an excellent literature reference file is that 
of the Bureau of Aeronautics, in Washington, D. C. The Bibliographic 
Research Section collects technical reports covering the Bureau's research 
and development program, as well as many reports of interest received 
from other sources. These reports are abstracted much more fully here 
than by other agencies which handle a larger volume of material. The 
abstracts are filed by subject, with adequate cross referencing. One file 
is used for all classes of abstracts. Use of this file involves security clear- 
ance and a certified “need to know.” 

Card reference collections are also available at Government offices in 
other geographic areas. Most of these are discussed in the Science re- 
view mentioned earlier. Certain contractors with large holdings are also 
able to provide reference facilities for qualified users. 


Miscellaneous Sources 


Current notification of documents received by ASTIA is provided 
through the Title Announcement Bulletin (TAB). TAB is available to 
all ASTIA users, It replaces the Technical Information Pilot (TIP), 
formerly distributed by TID. Unlike its predecessor, TAB carries no 
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abstracts. It is thus able to be issued promptly and consequently is a 
more effective current-notification medium. 

A Reclassification Bulletin informing users of changes in security 
classifications of material already catalogued appears from time to time 
as an appendix to TAB. This publication, as well as that of the NACA 
mentioned earlier, is one of the few sources of report-reclassification 
information. 

Mailing lists are, of course, legion. Almost all Government agencies, 
and many defense contractors, publish regular notifications of docu- 
ments issued within their jurisdictions. The agencies here discussed, 
although representing as a group an indispensable secondary source for 
the great bulk of Government material issued, cannot provide the imme- 
diate notification of new material required by research personnel. For 
adequate current notification of Government publications in his fields 
of interest, a contractor must make every effort to obtain any announce- 
ment services which may possibly be pertinent to his research, 


Acquisition 


In many instances, the mere knowledge that a report has been written 
on a particular subject is of some value. Most frequently, however, an 
inspection of the report itself is desired, perhaps even a copy for reten- 
tion in appropriate files, Acquisition procedures for publications of the 
OTS and AEC are indicated in the bibliographies and abstracting 
journals mentioned earlier. 

NACA reports may be located in Research Abstracts and requested 
from the NACA. Most of the NACA report distribution, however, is 
automatic; that is, an interested organization may be established on a 
mailing list entitling it to receive all publications in certain fields of 
interest. In the case of contractors, a request routed through and ap- 
proved by their cognizant military agency can establish them on the 
distribution list (recorded in the NACA Central Index). Frequently, 
NACA itself takes action to place an individual or agency on the list. 
Service to these is, of course, confined to the level of security clearance 
for which access is authorized by the military. Isolated requests for 
classified NACA publications must be forwarded through a military 
agency unless the requester is listed in the Central Index, Unclassified 
NACA publications are available in certain technical institutions and 
public libraries. Thus a requester may be referred to the nearest of these 
when NACA does not consider it expedient to fill his request. 

No such definite techniques have ever been widely known for reports 
of other agencies, and, until recently, no central agency for distribution 
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existed. Of the many advantages accruing from a position on the 
qualified-user list of ASTIA, one of the greatest is its service regarding 
copies of reports. Reports catalogued by ASTIA may be obtained on 
short-term or indefinite loan, depending upon demand. Requests for 
reports will be filled from stock copies of the original, if these are avail- 
able. If not, a copy will be reproduced by Ozalid, photography, or other 
method, depending upon the state of the orginal, 

ARC can supply microcards (through Restricted) for a number of 
TIE reports. These microcards are provided on the backs of the standard 
3 x 5 inch abstract card. ASTIA is microcarding those AD documents 
which are abstracted. 


Security Control 


Reports of the OTS, those of the AEC available to the public, and 
many published by NACA are Unclassified or declassified, and may be 
obtained by anyone; ASTIA, however, does not release any material 
(Classified or Unclassified) except to qualified users. In other words, 
unless a contractor is an official ASTIA user, with properly certified 
fields of interest, he will not be able to obtain reports of any description. 

A qualified contractor seeking access to or acquiring classified material 
is bound by definite rules of conduct. All personnel handling such material 
must have the requisite security clearance and must be properly in- 
structed regarding security regulations. Storage facilities must meet the 
requirements of the material housed therein. 

Regardless of the security level of the contractor’s “need to know,” 
it is desirable that personnel consulting Government card files have 
personal clearance through Secret. This is necessary because most of 
these card files contain all security classes, Although some are separated 
according to these classifications, many are color coded and interfiled. 
Removing cards above the searcher’s clearance level is impractical for 
extensive searching. 

The techniques of searching and acquisition, generally all-important 
for other types of literature, frequently prove to be far simpler than the 
necessary internal distribution after Government documents are acquired. 
The problems involved in accomplishing this information exchange are 
. complicated by the necessity for maintaining security controls. That 
these difficulties can be met—not only by the large research group with 
an active acquisition agent, but by the small defense contractor even 
without the services of a librarian—is evidenced by the ever-growing 
demand for copies of Government information reports. 
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ABBREVIATIONS USED 


AD ASTIA Document 

AEC Atomic Energy Commission 

ARG ASTIA Reference Center 

ASTIA Armed Services Technical Information Agency 

ATI Air Technical Index 

BIOS British Intelligence Objectives Subcommittee 

BuAer Bureau of Aeronautics 

CADO Central Air Documents Office, superseded by Document Service Center 

CIOS Combined Intelligence Objectives Subcommittee 

DSC Document Service Center of ASTIA 

FIAT Field Information Agency, Technical 

FOIR Field of Interest Register 

JIOA Joint Intelligence Objectives Agency 

NACA National Advisory Committee for Aeronautics 

NRL Naval Research Laboratory 

NRS Navy Research Section of Library of Congress, superseded by Technical 
Information Division 

ONR Office of Naval Research 

OTS Office of Technical Services 


PB Publication Board (document) 

TAB Title Announcement Bulletin 

TID Technical Information Division of Library of Congress 

TIP Technical Information Pilot, superseded by Title Announcement Bulletin 
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Chapter Twenty-Four 


USE OF INDUSTRY-SURVEY REPORTS AS A CHEMICAL- 
MARKET-RESEARCH TOOL* 


H. E. BODE 
Bode-Lowry and Associates, Chicago, Illinois 


The problems of finding markets for new chemicals or creating new 
market outlets for old chemicals are receiving increasing attention from 
market research specialists. There are two ways of tackling such prob- 
lems. One way is to publicize the properties of a chemical for which 
markets are being sought and then let the potential consumer decide 
whether these properties are of practical interest. I£ the consumer feels 
that the chemical being offered possesses properties that can be of 
advantage in his process, he will, of his own accord, inquire about price, 
availability, etc., and will, on his own initiative, determine where and 
how the new chemical fits his interests. The publicizing of the chemical’s 
properties may take place through various media, such as technical- 
periodical advertising, brochures distributed by the chemical’s producers, 
papers delivered before technical societies, and field contacts by tech- 
nical sales personnel. This market-development procedure involves a 
situation wherein the initial creative thinking on the possible use of the 
new chemical is done by the consumer and not by the producer of the 
chemical, 

The rapid advances in chemical technology and the large number of 
American research dollars spent on chemical-product research during 
the last decade have resulted in a veritable flood of new chemicals 
capable of being offered to consumers in commercial quantities. How- 
ever, the percentage of the research dollar going into chemical-product 
research has greatly exceeded that allotted to the problem of finding 
something to do with a new chemical after it has been created in the 
test tube and reared in the pilot plant. In consequence, so many new 
products have been offered by technical sales representatives, advertise- 


* This chapter is based on a paper entitled “Industry Survey Reports as a Market 
Research Tool,” presented before the Division of Chemical Education of the Ameri- 
can Chemical Society at the 112th national meeting in New York City, September, 
1947. Thanks are due the American Chemical Society for permission to publish this 
paper in revised form. 
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ments in technical periodicals, brochures, papers, ete., that the individual 
potential consumer is not in a position to examine critically all of the 
new products appearing on the commercial scene. 

The problem, therefore, becomes one of finding a means of informing 
the consumer when his process might possibly use a new product. Such 
information must originate with the producer of the new chemical, since, 
as already pointed out, it is physically impossible for the potential 
consumer to examine all new commercial chemicals for possibilities in 
his processes. 


SYSTEMATIC MARKET SURVEYS 


Systematic market-research surveys of process industries make it pos- 
sible for the manufacturer to render such service to the potential con- 
sumer. This type of service involves a reversal of the usual sales- 
development approach. Instead of waiting for the potential consumer 
to notice the new chemical and initiate some creative thinking on where 
it might be used in his processes, the manufacturer goes to the consumer; 
makes a careful, critical study of the consumer’s process; becomes 
thoroughly acquainted with the consumer’s technology and economics. 
He is then in a position to answer the question: 

“Are there any points in this process wherein there are sales possi- 
bilities for my new product, based upon logical relationships between 
the physical or chemical properties of my new product and the physical 
or chemical forces which operate the consumer’s process?” 

Such a study or survey serves several useful purposes, the most im- 
portant of which are: 

1. The creation or uncovering of specific potential markets in a given 
industry for a new chemical. 

2. The presentation to sales and to management personnel of a con- 
densed, up-to-date picture of the economics and technology of a specific 
industry. 

3. The presentation of a clear picture as to whether or not there are 
sales possibilities for the new chemical. A completely negative answer 
is also of value, since it suggests which fields will furnish minimum 
returns, 

In reports on market-research surveys of the kind just described, the 
essential features are a carefully edited descriptive section, presenting 
a picture of the vital parts of each process in terms which are intelligible 
to management as well as to technical personnel; a tabulated section 
giving, in as condensed a form as possible, the raw materials used by 
the industry and the physical and chemical functions which justify the 
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raw-materials use, and including tables which may be rapidly scanned 
to present an over-all statistical picture of the industry; and, finally, the 
most important section of the report, namely, a list of numbered “sales 
leads,” each one of which makes a specific suggestion for a use for the 
new chemical. These market suggestions must be carefully prepared and 
should represent integrated relationships among the physical or chemical 
functions which make the consumer’s process operable and the physical 
or chemical properties of the new chemical, 


BASIC MATERIAL 


The basic material for such a market-research survey must be ob- 
tained from an adequate technical library. After the library work has 
furnished a picture of the industry being studied, field contacts with key 
technologists of the industry are necessary, in order to coordinate im- 
formation and impressions obtained from the library with commercial 
facts. 

The library work should be done by technical-literature specialists 
who are well trained in chemical technology, engineering, and economics; 
the clerical type of library work is useless for such surveys. Market- 
research literature searchers must have the ability to recognize the prac- 
tical facts and to weed them from the voluminous commercially-irrelevant 
data commonly found in technical literature. One may be a good liter- 
ature chemist and yet be inefficient in the market-research field. An 
appreciation for practical economics, coupled with an ability to spot 
published articles which submit practical information by practical plant 
operators or bustness-management personnel are important requirements 
of the market-research literature specialist. 

After the library data have been gathered and the necessary field 
contacts have been made, the accumulated information must be organ- 
ized into an effective, businessman-readable, informative report. In the 
ideal situation, the literature searcher also has report-writing ability. 
Since the results of this survey go to management and practical sales 
personnel, it is essential that the report be as brief and succinct as 
possible. This does not mean a sketchy, scattered presentation of the 
necessary information. Although brevity is important, there must be a 
description of the consumer's process sufficient to enable one who knows 
little about it to form an intelligent picture of how it works, To accom- 
plish this, the descriptive part of the survey must be carefully edited 
and re-edited so that each word is made to count, and none are wasted. 
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Items such as production data, prices, costs, and descriptions of the 
functioning of the chemicals in use by the industry surveyed are more 
effectively presented in tabular form. These tables, if desired, may be 
incorporated in a separately bound volume in order that the reader may 
choose which data he wishes to study or merely to glance over, 


SALES LEADS 


The “sales leads” are best presented after the description of each 
operating phase of the industry being studied. For example, in a market- 
research survey of the petroleum industry, one would present sales leads 
after each manufacturing phase, such as after the description of crude 
oil production, natural-gascline manufacture, and the production of 
other gasolines, kerosene, fuel oil, or lubricating oil. For each one of 
these stages in production there would be a series of numbered sales 
leads consisting of specific suggestions on how and why the new chemical 
may accomplish some constructive result. This may consist of beneficially 
replacing another petroleum-refining chemical now in use, or it may be 
an offer to accomplish a desired result at a troublesome process point 
where no successful chemical treatment has been available previously. 

In presenting such sales leads, it should be realized that they are only 
sales suggestions based on logical integrated relationships, and that they 
do not imply a potential successful sale for each lead. The main fune- 
tions of the lead are to focus the attention of the consumer on the new 
chemical and to create suficient consumer interest to make him think 
actively about the new chemical and ultimately try it out in his process, 
On the other hand, these sales leads, together with the rest of the 
market-research survey, enable the personnel of tbe new chemical’s 
manufacturer to have a clear picture of the potential consumer's process 
and the relation of the latter to the new chemical. 


NEW MARKETS FOR OLD PRODUCTS 


In previous remarks, we have limited our discussion to the use of 
market-research surveys for locating markets for new chemicals. The 
same market-research tool is of value for discovering and developing 
new markets for old products. Even though a sales organization operates 
efficiently within the established markets for its products, it cannot 
accomplish the same critical study of the processes operating in each 
specific industry as would be afforded by systematic technical-library 
studies coupled with practical industry field contacts. Because of this, 
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a market-research survey frequently brings to light hidden sales possi- 
bilities in industries regularly covered by the sales organization. In 
addition, the market-research tool offers 4 means of studying industries 
wherein the sales organization has not hitherto sold its established prod- 
ucts. In such cases market-research surveys serve as a good check upon 
whether or not the lack of sales in the surveyed field is justified. Finally, 
a long-range market-research program involving the study of the 
nation’s major process industries from a sales-research standpoint offers 
chemical manufacturers a national yardstick for potential markets for 
old or new products. i 
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PREFACE 


To Writers of Station Reports: 


Our obligations to sponsors of research projects arm to owselves require 
that the results of our research projects shall; 

1. Be reported periodically for review, and 

2. Be finally reported in a completa manner at the tarmination of the 

projects, 

This memorandum is not intended to limit your initiative in the prepara- 
tion of reports; instead, it is designed as a guide to the attainment of 
uniformity in organization. 


What You Can Do to Insure Good Reports: 
l. Familiarize yourself with this memorandum. 
a, Use the SUBJECT INDEX when questions arise, 
b, Refer frequently to tha INSTRUCTIONS TO TYPISTS; this section 
also contains data for you. Handle offset plates carefully, 
Establish and follow an outline in conformance with Section 1, 
Subsections C and Dy : 
Be aware of your audience. 
a, Write for the technical man witless otherwise specified. 
be Ba clear and concise. : 
ce, Give appropriate but not excessive details, 
d, Use complete sentences, with variety in structure. Write in 
third person, usually tn past or past perfect tense, 
e, Define all unusual terms and symbols. 
f, Employ tables and graphs wherever possible. 
g» Nevar discuss a subject, figure, or table before prasenting it. 
h, Follow rules of good English, ` 
lh, When in doubt, consult; 
a. The body of this memorandum, through its SUBJECT INDEX. 
b, Your secretary. 
c» The Technical Information Division. 
d. The Photographio and Reproduction Laboratory. 


What You Can Do to Speed Your Reports: 


1. Familiarize yourself with your report time schedule» 

a, Allow adequate time for proper report writing, T.I.D. 
"quality control," and approval by your division head. 

b. Remember that it takes time to type and to proofread rough 
drafts and final plates, also to duplicate, assemble, and 
mail final copies. 

Follow the correct processing procedure. 

a, Submit well-prepared rough drafts to the Technical Information 
Division, 

b.e Send T.I.D.-approved rough drafts promptly to your division 
head. 

ce. Check final drafts or plates for typographical correctness. 

dk Send final plates, etce, to the T,I.D. for approval and trans- 
mission for reproduction and binding. 

e, Return the bound copy sent you for approval within 2) hours 
of raceipt. 
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I. REPORT WRITING 

Reports are the end products of actual research, the intermediaries 
between the laboratory and soma new product or process. A well conducted ‘ 
piece of research may yield the desired result without a good report only 
when those who must "take up the torch! have performed the work theme 
selves of have been in day-to-day contact with it--and even then their 
successors Will be handicapped by the lack of an adequate description of 
the work performed, the blind alleys eliminated, and the reasoning behind 
the final conclusions. 

For an organization such as the Engineering Experiment Station, ree 
ports are the parts of our program on which sponsors of projects base 
their final conclusions as to the quality of our work, It is obvious, 
then, that the preparation of good reports is part of each research in- 
vestigation, a part ror which preparation time and reproduction expenses 
must be calculated and allowed when a project is planned, 

Under our present system which places the responsibility for the con 
‘duct of research projacts directly in the hands of project directors, 
these project directors are alao diractly responsible for reports from 
their projects--for their technical and literary quality, thelr subject 
matter, and their timing. ‘The Technical Information Division's "quality 
control” functions and the Photographio and Reproduction Laboratory's 
reproduction facilities are at tha service of project directors, but they 
do not remove thle responsibility from the project direotars. In prepar- 
ing reports, project directors should strive for simplicity in form— 
should keep expenses as low as is consiatent with good appearance. Final- 
ly, progress reports should be kapt brief; than completa technical reports 
should be prepared at the end of appropriate phases of the work. Final 
reports should be summaries of the technical reports plus general acoon- 
plishments. 

Authors of reports should familiarize themselves with the "Instruc- 
tions to Typists" which appear in the second section of this mamorandum, 
since it is also bhair responsibility to provide the typists with all of 
the data needed for the title. pagea, table of contents, tables, bibliogra- 
phies, etc., and to sea that tha reports have been properly typed, Also, 
report writers should handle offset-duplicator plates with extreme care 
(see Seotion III, D, 5-7). 
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Moreover, it should be emphasized that one function of tha Technical 
Information Division's "quality control" is to aid in the final polishing 
of reports before submission for technical approval, and not to compile 
reports fron random material. It is the project director's responsibility 
to submit a well prepared report, 


A. Titles. In general, no further title will be required than tha name 
of the project and the type and number of the report. Where desired, hw- 
aver; 1.8., where the report, even if it is a progress report, deals spe= 
cifically with one phase of the project, a brief (but clear and specific) 
title may also appear on tha title page. 


B, ‘Table of Contents, Sea under INSTRUCTIONS TO TYPISTS. 


G. Arrangament of Taxt. Brief reports may not require division headings, 
but in general these are needed. The proper selection of these headings 
depends upon the contents of tha specific repart, but the arrangement out~ 
lined below is suitable for most reports. -Subject to appropriate omissions 
or additions, this sequence of division headings shall be followed, 
Always omit divisions where they are inappropriate to a reports do 
not enter the division heading with the notation "None" or ita equivalent. 
If in doubt, consult the Technical Information Division. 
TABLE OF CONTENTS 
SUMMARY 
INTRODUCTION 
EXPERIMENTAL WORK 
DISCUSSION OF EXPERIMENTAL WORK 
EXPERIMENTAL CONCLUSIONS 
REGOMMENDATIONS 
FUTURE PROGRAM 
APPENDICES 
Bibliography 
Tables and Illustrations (if segregated) 
Glossary 





424 APPENDIX I 


























p, Text Division, The above-named divisions shall be used as follows: 


1, Table of Contents, Rules for raparation and use ara given under 
this heading in Section II. 


2, Summry, This should be a brief statement of the contents of the 
report. This summary or abstract must bø able to stand wholly alone, so 
that fran it members of the organization to whom the report is submitted 
will be able to secure the significant information. Usually, it should be 
directed toward the busy executive and should include concise statements 
of important results and conclusions. Use of numbered paragraphs is 
optional. 


3e_ Introduction. This section, especially in first progress reports 
and in final reports, should provide a short, descriptiva statement of the 
subject of the report (provided that the report title is not all-inclusive) 
and should state briefly thea object of the investigation (at least in 
initial and final reports), In progress reports, the Introduction may 
contain, if desired, brief reference to previos reporte in order to pro= 
vide continuity. 


H< Experimental Work, Reporte (unless otherwise intended) should 
be written for the technical man, concisely, in appropriate but not 
excessive detail. All terms should be clearly defined if they can be 
varlously Lnterpreted or if they are likely to be unfamiliar to readers; 
a glossary in the appendix may be used if desired. No room for doubt 
should be left as to tha use of unite. Uncommon abbreviations may be 
introduced in parentheses after full terms when they firat appear; there- 
after, the abbreviations may be used alone if desired. Familiar methods 
and equipmant may be referred to by nama or literature reference; new ones 
may be described fully. 

When desired, tables and illustrations may be included hare or tol- 
lected at the end of the report, This section of the report -shall contain 
(as noted above} a description of apparatus, a description of experimental 
procedure, am a presentation of experimental data and results. In some 
cases, the apparatus and procedure are go clearly interrelated that they 
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are beat deacribed togethers if this‘has been done in a previous progress 
report, reference to that report may be made instead, although this must 
not be done in annual or final reports. 

Wherever possible, the results should be shown in tabular form, and 
the relation of variables and correlation of results should be given in 
graphs or formulas, Ifa single report covers several series of experi- 
ments, particularly if they were performed with different equipment and 
different procedures, each specific set of experiments shall be described 
as a unit whenever possible, 


5. Discussion of Experimental Work. As is evident from its title, 


this division should contain any desired discussion or explanation of the 
experimental data. Write clearly and objectively, with plain distinction 
between factual and conjectural statements, 


6. Experimental Conclusions. Conclusions may be numbered, They 


should be stated briefly, without discussions this latter should have 
previously appeared in the "Discussion" divisione 


T. Recommendations, These are to be treated Like conclusions (brief 3 
numbered if desireds usually not discussed). 


8. Future Program, Always decide in advance just how far ahead the 
program can properly be outlined. In monthly reports, for example, de= 
cide whether or not it ls appropriate to discuss the program any further 
ahead than the coming month, 


9. Appendices. 


a, Bibliography, When references are few in number and acat~ 
tered in position, insert them as footnotes in the text, following the 
forms described in Section II, Where there are many references to be 
cited, however, they should be collected here under this heading (bibli- 
ography), arranged in alphabetical order by authors! last names. Long 
patent lists may be munerical by patent mimbers, with countries of issue 
in alphabetical order; otherwise, follow the alphabetical (by patentee) 
form described in Section II. 
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Whatever the arrangemant (a classified or chronological arrangement 
may be used if it serves a special purpose), number 211 references and 
refer to them by superscript numbers in the taxt, 



























b, Tilustrations. This appendix section should ba used when 
illustrations would be inconvenient for inclusion in the text or when 
their insertion therein would delay report preparation, All illustra- 
tions, regardlese of place of insertion, shall be called "figures" (not 
curves, graphs, or photographs) and shall be identified by an Arabic 
numeral, e.g.) Figure 2, followed by a caption in which the firat letters 
of main words are capitalized, 

For reports which are to be offset duplicated, please follow the 
layout rules detailed below so that all possible drawings, graphs; etc., 
can ba transferred to photo-offset plates by the Photographic and Re- 
production Laboratory. Do not make these drawings directly on paper or 
plastic plates unless originals (which here would be these plates) need 
not bs kept, in which case be certain to use the proper (spacial) pencils, 
inks, ete, As regards photographs, please follow the rules given below 


as to the preparation of layouts. Do nob have offset plates or final 


copies of figures prepared until the rough-draft copies have been approved. 
For reports which are to be typed, Photostated or Ozalid reproduc- 


tions of drawings, graphs, etc., can be prepared by the Photographic and 
Reproduction Laboratory. This laboratory can also supply photographie 
paper in report paper size; captions may be typed directly onto each photo» 
graph, or layouts can be prepared by the Photographic Laboratory, as de=- 


tailed in the following paragraphs. Do not have final copies of figures 


prepared until the rough-draft copies have baen approved. 
All figures must be prepared with due regard to their inolugion in 


a.bound report, 6-1/2" x 11" in.size, and, wherever posalbla, should be 
Zaid out so that they will fit on the paga anà still leave room for tities, 
page nmber, running head; classification, ebec, Tjigure l is an jllustras 
tion of a page with vertically centered material; the bottom dimansion 
shown is for a oneeline caption (figure title); more space must be left 

if captions occupy more Lines, Figure 2 gives the dimensions for a page 
with horizontally centered material, 
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The most uniform results can be obtained by typing all titles, page 
numbers, etc. However, for Photostat reproduction, the impressions pro- 
duced by most typewriters are very uneven, even for single charactera. 
Titles are best reproduced by typing on special paper (obtainable from 
the Photographic and Reproduction Laboratory) and then haying a separate 
Photostat negative made. The title negative and illustration negative 
ara pasted on a black background, and the desired Photostat positives 
then made in the normal manner, This work is best done by the Photo- 
graphic and Reproduction Laboratory 

since 50 per cent reductions or 200 per cent enlargements are possi= 
ble in each Photostat reproduction step, 75 per cent reduction or 400 per 
cant enlargements (with a maximum of llu x 17") are possible in the nor- 
mal drawing-to-negative-to-positive process. Unless larger page sizes 
(to ba folded) are intended, remember to make drawinga which will reduce 
to or be enlarged to 8-1/2" x 11" sheets; i.e., use a proper lsngth=to= 
width ratio. Maka certain that lettering, Figures; etc., will not be 
too small to be read easily if illustrations are to be reduced in final 
size, 

Satisfactory Photostats and Ozalid prints can be made from reason- 
ably dark and uniform pencil drawings, but for formal reportas the super- ' 
kor raproduetion afforded by ink drawings more than offsets the extra 


work of inking drawings, Whenever possible, ink drawings should be made 


for reports (dncluding photo-offset plates). To make this possible, and 
to guarantee neat drawings and lettering (where the latter is used in- 


stead of typed captions), drafting room services are available when 
needed Irom the Engineering Design Division. 

The composing department of the Photographic and Reproduction Labore 
atory is available to all projects. In preparing photographic prints for 


reports, this laboratory has available a standard mask for the page num- 
ber and classification (if any) and a space for the title, which can be 
photographed on Kodalith film and placed within this space. The titles 
are reproduced on the illustrations by a double printing process. To 
save time and materials, it is advisable (where possible) to know all 
titles and page numbers in advance, so that all can be photographed at 
one time, thereby insuring the identical exposure for double printing. 
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Approximately three days will be normally required by the Photographic 
and Reproduction Laboratory to prepare prints by this method for a 
monthly or short report (from one to ten pictures), 


If there is any question on reproducibility of figures, please check 
with the Photographie and Reproduction Laboratory, 


c. Tables. Please make certain that tables are clear and in 
good forms this form is described in Section II. 

























d. Glossary. When there are many terms to be defined or sym= 
bols to be explained, it is often desirable to collect them into a 
"Glossary," which should appear in the appendix to the report. 


10, Miscellaneous Divisions. There are a few other text divisions 
which are occasionally desirable, A "Personnel" section is suitable in 
certain reports; this should precede "Experimental Work." Very long re= 
porte may usefully include an "Index" as the final item in the report, 

Tt should be emphasized that final reports should not contain refe 
erences to intermediate reports; a final raport should ba a complete, 
independent summary of the project. 


E. Style. No attempt will be made here to describe rules of composition; 
reference can ba made, if dasirad, to any of several books on report write 
ing. Complete, accurate sentences should be used, with as much variety 
in structure as is practical, The report should normally be written in 
the, third person, past or past perfect tense, except in parts of the 
introductory section or discussion of future work when presant or future 
tenses may be more appropriate. Never discuss a subject or figure be- 
fore presenting it. Accuracy, precision, and clarity are the prime 
requisites; technical terms and symbols should be used (and dafinad) 

where needed, but never meraly for effect or as substitutes for equally 
correct common expressions. Consistent with these specifications, 
language should be as simple and forthright as possible, and rules of 

good English must be followed, Webster's New International Dictionary 

or its condensed version, the Webster's Collegiate Dictionary, should be 
consulted for spelling, etc.; both versions also have useful appendexes, 
such as one on "Punotuation, Compounds, Capitals, Etc." 
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F. Editing. The procedure for report processing has been discussed in 
detail in other project directors! material; see the FREFACE of this 
report for an outline. 


II. INSTRUCTIONS To TYPISTS 
While observance of these rules is the primary responsibility of 
the typists, it is also the duty of the project directors to sea that 
each typist is given all of tha necessary information in such form that 
the typing is a routine function, 


A. Number of Copies. A minimum of five copies is required for "typed" 
reports, but most reports require special, instructions as to the number 
of offpet-duplicated™ copies needed. When reports are “typed,” use plein 


bond paper for the title page and the other pages; onion-akin paper 
should be used for the carbon copies. 


B. Title Page. Follow the attached specimen title pages (Figures 3 and 
h), with special care for the following points (illustrated theraon) 5 


l. When reports are offset duplicated, type the heading: 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
Atlanta, Georgia 


beginning on line 5 of the plate. This plate may be used 
for both the cover and the title page. When the report is 
CONFIDENTIAL or RESTRICTED, type thie word, as shown, on the 
plate, two lines below the Station imprint and on line 59 of 
the plata, and for "Confidential" reports type "Copy Now * 
on the same line as "Georgia Institute of Technology," 

16 Elite or 13 Plea spaces to the right of the tyn in "fache 
nology. The underline for the copy number should be five 
spaces long. 


Type in capital letters the words “PROGRESS REPORT NO. ,t 
QUARTERLY REPORT NO.” “FINAL REPORT," or whatever title 
ds used 12 spaces below the "Atlanta, Georgia" of the heading. 


ee ew rm 


*grtef hints on the proper preparation of offset-duplicator plates ap- 
pear as Section II] of this memorandum, 


-9- 
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Double space, than typa the words (in capltal letters) “PROJECT 


No, att 


he ‘Triple space, then type the project title (capitals, centered). 
Divide tha wording to emphasize main points when more than one 
line of typing (single-spaced) is necessary. 


5. Whare there is also a report title, triple space before typing 
thia in lower case (with firat letters of major words capital~ 
ized) and underlined, 


é. Triple spaca, type the words "Prepared for" (lower cage, "pr 
capitalized),double space,then type the sponsor's name in 
capital lettars. 


7. Double space, type the centered word "By" (lower casa, "BY cap- 
italized), double apace, and type the author's name (or names) 
in capital letters, Double spaca between names where more than 
one appears, or especially for two names, put both on ons line 
separated by "and," in Lower case. 


8, Triple apace, then type the date, centered, in capital letters, 


9. Government reports require a slightly differant arrangements 
seo Figure k» 


Ç. Page Identification, As shown in Figure 5, in offset-duplicated re- 
ports (exeept on tha title page), repeat the words “Progress Raport 
No, + Project No." on line 5 of the plates, centered on tha paga, 
Fage riumbera should appear in the center of line 6) of tha plates; e.g., 

nap), ‘In typed reports, place the above running head 1/2inch from 
the top of the shaste, and type paga mimbere 1/2-inch from thas botton 

of the pages. When typing rough drafts, number all pages as each is 
typed, In order to avoid confusion. 

When reports are CONFIDENTIAL or RESTRICTED, type the appropriate 

word, as shown, at the top and bottom of the page or plate, centered; sce 





Figures Be On paper or plastic plates, this should appear on lines 6 and 
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62. Where the report is "typed," the Word should be 5/6 of an inch fron 
the bottom of the page (identifiable by lightly marking page in advance 
of typing); 1.0.5 two lines above the page number. 

Begin typing the text after triple spacing below the last line of 
the running head. Do not type text below lines 58 or 59 on offset plates; 
leave a botton margin of 1=1/h inches on “typed pages, 


D._ Margins. When preparing "typed" reports, left and right margins 
shall each be a minimum of 1-1/l inches, and bottom margins a minimum of 


1-1/4 inches. Remember that all reports are usually typed double-spaced, 
although a-line spacing of 1.5 1s highly acceptable if standardized for 

& given project's reports. When using Multilith Duplimats, set the left 
margin at 15 on the Elite scale which appears at the top of each Duplimat 
and also set the right margin lock at 87 on the Elite scale; never exceed 
this margin by more than two characters, For Renington Rand Flastiplates, 
set the left and right margin locks at both 36's on the Elite scale. Top 
and bottom plate margins are defined under the preceding section on "Page 
Identification." 


E. Division Headings. Main headings shall be in capital letters, cen- 
tered on the page, and preceded by a Roman numeral, Subheadings shall 
be typed plumb with the left margin, in lower case characters with the 
firat letters of major words capitalized, and with the entire subhead- 
ing underlined, including the capital letter designation which shall 
precede the words (1.e., Avy Bs). Sub-aubheadings, preceded by an Arabic 
number and a period, shall be similar to subheadings but indented five 
spaces, Farther divisional headings shall ba indented 10 spaces, 15 
spaces, 20 spaces, stc., and preceded by, respectively, small letters 
and periods, Arabic numbers in parentheses, and Arabic numerals and dec» 
Smale in parentheses. Reference may be made to Figure 5, 

Aa may be noted, only the first line of the first paragraph under 
any subseotion has the paragraph indent of that avbseotion; other para» 
graphs have the usual fives or ten-space indents (whichever is used). 
All othar lines of all paragraphs begin at the normal, left marginj how~ 
ever, where subsections are short and emphasis 1s desired, these my be 
typed in the manner shown under Section II, Subsection B of this mamor- 
andum, 
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When beginning a new division or subdivision, triple space instead 
of double spaces 2.5 space between divisions or subdivisions when using 
2.5 spacing. However, whore reports are quite lengthy, each min dl- 

vision may be started at the top of a new page. In this case, if reports 
are to be printed on both sides of the sheet of paper and new sections 

are to begin on facing (right. hand) pages, skip a page number (leave the 
page blank) if the first page of the section would otherwise bear an even 


number, 


F. Signature Page. Follow the form of the attached specimen (Figure 6). 
Leave ample space for signatures. Rather than arowd signatures at the 
bottom, carry over at least four linas of text to an additional page, 
Where more than five copies of an offset-duplicated report must be signed, 
have the plate signed instead of leaving the signature space blank; use 
the special pen or pencil designed for this purpose, 


G. Table of Contents. Ifa report needs a table of contents, this 
should contain main headings and their page numbers, typed in accordance 
with the attached example (Figure 7), Subheadingg and sub-subheadings 
may be added if needed; where many of the latter appoar, they may be 
single spaced under the subheadings, which must always be doubles spaced. 
At the bottom of the page on which the table of contents appears (or 
ends) mst appear the statement: "This Report Contains Pages" (i.e., 
usually on line 64 of the offset-duplicate plate), 


H. Appendix. Where many tables and figures are collected at the back 
of a report, they should be preceded by 4 page on which the word APPENDIX 
appears (itself preceded by the proper Roman numaral and a period). This 
word should be typed slightly above the center of the page if nothing 
alse appears on this page. If desired, however, this page may also con- 
tain a list of the appended tables and figures and their page numbers; 
however, thia list can be made part of the Table of Contertts, or may be 
omitted. In any case, the appendix page is given a number which shall 
appear in the Table of Contents of the report itself. 


I. Figures and Tables. Figuras are to be numbered in Arabic, e.g., 
Figure 3; and tables are to be identified by Roman numerals, e.g»; TABLE 
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I, Tha figure number, followed by a period and then the figure title, 
in lower case, with the first letters of major words capitalized, may go 
either above or below the figure, preferably below; see Figures 1 and 2, 

In tables, the words “TABLE __»" dn capitel letters, are to be 
centered over the title, also in capital letters, with one space in be- 
tween. Single space, then type two horizontal lines, the width of the 
table but not quite one space apart, di.e., as follows: 


== *nO 
The body of the table is to contain underlined column headings in 


lower case (with the first letters of major words capitalized), the left- 
hand items under these being led to the first column of data by a row of 
alternate dots and spaces. A double=ruled line, as at the top, is to ba 
drawn at the botton of the data; where footnotes are used, a single lina 
is typed under the data and a double-ruled line is typad under the foot- 
notes. An example may be noted in Figure 4, 

Figures and tablas may ba incorporated in the text or collected at 
the end of the report, wherever their arrangement will best facilitate 


understanding and convenience. In either case, they should be page- 
numbered, and where the report is CONFIDENTIAL or RESTRICTED, this word 


must appear at the top and bottom. . 

If tables and figures are included in the body of the report, each 
should follow immediately after the first reference is made to it, i.eey 
at the end of the paragraph or on the followLng,page if the table or 
figure requires a full page in itself. 


J. Bibliographies. Reference to a bibliography is to be made in the 
text by the use of consecutive superscript numbers (throughout the re~ 
port}. A bibliography should be used instead of footnotes except where 
some good reason exists for use of the latter, Bibliography references 
shall be typed single-spaced, with double spacing between items. Biblio» 
graphic data must in all cases be complete (the initial responsibility 

of the report writer), and they shall be presented in a uniform manner, 
according to the following rules: 
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1, Journal references shall contain the raference number (in paren- 
theses), followed by: 
(a) the author(s)! last name(s), 


(b) a comma, 

(e) initials, 

(d) a comm, 

(e) the title of the article in lower case (with first letters 
of main words capitalized), and enclosed in quotation marks, 

(f) a comma (Inside the last quotation mark), 

(g) the name of the journal, in lower case (with first letters 
of main words capitalized), underlined; (if abbreviations 
are used, follow rules used by Chemical Abstracts), 

(h) the volume number in Arabic numarals, underlined, 

(i) a comma, 

(J) the ward "No." followed by the issue number in Arabic numer~ 
als if pagination in the volume ia not consecutive from 
issue to issue, 

(k) a comma, 

(1) the page mmbars (inclusive), 

(m) the year date (in parentheses), and 

(n) a period, 

For example: 


(121) Weil, B. H. and Lane; de C., "Reproduction Techniques for 
Reports and Information Service," J. Chem. Ed. 25, 13-11, 
(1948). C 


2. Book and bulletin references shall contain the reference number 

(in parentheses), followed by: 

(a) the author(s)! last name(s), 

(b) a conma; 

(c) initials, 

(a) a commas 

(e) the title of the book or bulletin, in lowor case (with 
first letters of main words capitalised), undorlined, 

(£) a coma, 

{g) the volume number (if any), 





Ue 
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à comma; 
the edition (if there are more than one), 
a comma, 
the vane of the publisher or isswing apenty in the cape of 
a bulletin, followed in the latter case by any special dess 
ignation, such as "Bulletin No. 217," 
(1) a comma, ` 
the city of publication, 
a comma, 
(o) the year date of issue, 
(p) a coma, 
(a) the specific page references or total number of pages (if 
desired), and 
(r) s period, 
example: 
(213) Jonas, Ha A., The Freezing of Georgla Strawberries, 
Volume II, Second ion, The Georgia Tech Press, 
Atlanta, 1965) pp. 16-20, 


(213) Jones, H. A., The Freezing of Georgia Strawberries, 
Georgia Institute of Technology, Engineering Experiment 
Station Bulletin No. 212, Atlanta, 196), pp. 16-20. 


3, Other references, including meeting papers, shall contain the 

reference number in parentheses, followed by: 

(a) the author(s)! last name(s), 

(b) a comma, 

(c) initials, 

(a) a coma, 

(e) the title of the paper, in lover case (with first letters 
of main words capitalized), underlined, 

(f) a coma, 

(g) the name of publication or society, with number or place 
of presentation, 


a comma, 


the year date of issue, 


& comma, 
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{k) 


(1) 


























the specific page references or total number of pages (if 
desired), and 
a period. 


For example t 
(413) Weil, B. H., "Ihe Quality Control of Technical Papers 


and Reports," Division of Chemical Literature, 118th 
Meeting Am. Chem. Goc., Chicago, 1950. 


l. Patent references, except in a long list where numbers may be 
arranged in sequence under the respective countries, shall begin 
with the reference number (in parentheses), then the last name 
and initials of the first patentee, followed bys 


(a) a comm, 

(b) an abbreviation for the country of issue, such as WU, 8, W" 
WBrLt,,5 nüan.," "Bry y" "der. 4” ates, 

(c) the patent number, 

(a) a comma, 

(e) tha date of issue (month and day included, wherever possi- 
ple), 

(£) the name of the assignee, if any, preceded by the preposi- 
tion "tot, all in parentheses, 

(g) a comma, 

(h) the title of the patent, in lower case (with first letters 
of main words capitalized) and enclosed in quotation marks, 
the last of which is preceded by a period. 

For examples 


(321) Jones, H, Ae, U. Ss 4,112,313, dune 22, 196) (to Georgia 


Tech Research Institute), "Method of Freezing Georgie 
Strawberries," 


5, Where there are two authors, use the inverted form for both, 
separating the names by "and'ts for exemples 
(321) Jones, H, A. and Wilson, Te. Bay 1 oo oe 
Where there are three authors, use the inverted form for all, 
this time separating names by commas; for examples 

(321) Jones, H. A., Wilson, T. B., and Fulbright; De My sa 
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Where thera are more than three authors, use only the last name 


and initials of the first, followed by a comma, the words at al, 
(lower case, underlined), and a commas for example: 
(321) dones, H. Avy et aley..-., 


K. Footnotes. Tootnotes should not be employed for referancs-source cita- 
tions unless only a few are included; otherwise, use a bibliography. Where 
used, however, citation footnotes shall follow the same mles as biblio- 
graphic references, except that the author's names shall appear in normal 
order and the specific page reference shall always be given. 

Footnotes should be employed only sparingly for annotations (explana- 
tory or critical comments). If many lengthy footnotes seem indicated, 
consideration should be given to including the material in the text or in 
an appendix. Where footnotes are excessively long, a portion may be eav- 
ried over to the bottom of the next page, 

References to footnotes in the text shall be made by use of an aster- 
isk, double asterisk, plus mark, etc., typed as a supersoript at the end 
of tha sentence (or phrase, if it is necessary to be that specific}. Num= 
bers should not be employed unless no bibliography is included in the 
report, 

In regard to format for the footnotes themselves, these should be 
typed at the bottom of the page. Double space (at least) below the last 
lina of text, then type a ray of five hyphens alternated with spaces. 

One line below this type the text of the footnote, beginning at the left 
margin with the reference symbol (asterisk, double asterisk, atc.), as a 
superscript. Capitalize the first letter of the first word, and end each 
footnote with a period, If there are several footnotes on the same page, 
bagin all footnotes with the indent required for the ona with the longest 
veference symbol (e.g., a triple asterisk), and indent svbsequent linea 
of all footnotes accordingly, All footnotes shall be typed single spaced, 
without skipping lines between multiple footnotes. 


Le Binding. Progress and annual reports shall normally be bound in gray, 
cover-paper boards. The front cover shall be typed, offset-duplicated, 
or printed with data similar to that on the title pages be certain that 
the date of the report appears. A blank fly-leaf shall be used before 
the title page and at the back of the report. 


-17- 
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Stapling and gumed=tape covering of backbones shall be done by the 
Photographic and Reproduction Leboratory. Specialy gold~stamped semi- 
rigid Tabrlooid covers are available or can be obtained for final reporta 
Whore budgets permit; rigid "sewed" bindings can also be obtained, 

























III, HINTS ON PREPARING OFFSET-DUPLICATOR PLATES” 


A. Preparing the Typewriter 


1. Before starting to type offset-duplicatar plates, make cartatn 
that the typewriter is in perfeot mechanical condition, 


a, The type should be thoroughly cleaned. Carbon tetrachloride 
or a soft-rubber type cleaner are satisfactory. 


b, The platen (roller), bail rollers, under-=platen rollers, and 
metal card-holder points should be cleaned, 


2. Clean the type frequently while typing. A good rule to follo 
is to clean the typa and platen at the beginning of every pagas 


B. Choosing the Proper Plate 


l. Either Ramington Plastiplates or Multllith Duplimats may be 
employed, For elther make, use the short- or medium-run plates when 
only a few hundred copies or less ara needed; and when reruns will not 
definitely ba required. 


2, For single runs of 500 or more copies, and when multiple runs 
are anticipated and good results must be guaranteed, usa the long-run 
plates, 


C. Margins 


1. Follow the rules for margins set forth in this manual. Adher. 
ence to these will help the Photographic and Reproduction Laboratory to 
obtain uniform results economically, 


*orreet-duplicator plates and all epeoial materials (ribbons, pencils, 
etc.) are obtainable from the Photographic and Reproduction Laboratory.’ 
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2, , The margins chosen will permit reports to be run on both sides 
of tha sheet of paper without changing the setting on either the type- 
writer or the offsat duplicator, However, please inform the Photographic 
and Reproduction Laboratory specifically whenever a report is to be run 
on both sides of the sheet. 


D. Typing 


1. Use the special Remington Rand or Multiiith silk ribbons for 
typing plates on typewriters equipped with fabric ribbons. Do not, nar= 
mally, attempt to type over 25-50 pages of single~spaced text from a 
single ribbon. Because of the short life of these ribbons, and their 
waxy nature, do not usually use them for regular typing, Wrap carefully 
between usages discard ribbons ‘which appear faded, 


2 For electric typewriters equipped with carbon-paper ribbons, no 
special ribbon is required for typing on offact=duplicator plates. 


3. Use an even, medium touch, A heavy touch will tend to embose the 
plate and result in "hollow" characters. 


h, When it is necessary to reinsert a plate in the typewriter, lay 
a clean sheet of paper over the plate to pravent the typewriter feed rolls 
from smudging the previously typed image, Tha paper can then he torn off 
at the point where the correction is to be made. If any charaoter becomes 
smeared, the antire word should be erasad and retyped. 


5. Be careful not to touch the surface of a plate, because finger= 
prints reproduce in printing. Plates should be held at the extreme edges, 
outgida the 6-1/2 x 1l-inch area corresponding to the reproduction paper, 


6, Do not fold or flex plates during handling, since even slight 
creases or bends may print as ink marks. 


7. Do not allow masters to be exposed to dust for any length of time. 
As goon as a plate has been typed, cover it with a sheet of tissue of the 
same Size aa the plate, attaching the tissue to the plate with paper clips 
(do not usa adhesive tape or staples), The tissue sheet can be used for 
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marking corrections in the text during proofreading if care is taken 
not to apply heavy writing pressure, which may damage the plate. 























8, Tf plates ara not rm for aeveral days after they ara typed, 
store them in a cool, dark placa, such as inside ona of the boxes in 
which the plates are furnished. Normally, the typewriter image is 
permanent and no special treatment is required to ingure satisfactory 
reproduction ab any later time. However, if plates are kept mora than 
30 days after typing before thay are run, request the offset-duplicator 
operator to "gum" tho plates for protection. 


5. On Multilith Duplimats, note that Elite space 51 at the top of 
the Duplimat (not space 5) or space 55) is the canter to ba used for 
typing for the 8-1/2" x 11" final page sizey the usual report standard. 
On Remington Plastiplates, note that the diamond~shaped marker is the 
middle of the text area, not the broken vertical liney which is a guide 
for postcards, 


E. Erasing 


1. When plates are typad with a silk ribbon, erasures oan be made 
with a Multdlith eraser, a Ruby eraser, a Remington No, 491 poncil~type 
eraser, or With a Colitho pencil~tyne eraser. Do not use a gritty eraser 
(such as a Faber Eraser Stik). It is important that the entire ink 
impression be removed from the surface of the plate, When erasing on 
Multilith plates, do net dig into the plates a few strokes are usually 
enough to remove the unwanted image from the surface of the master. 
Becausa Remington Rand plates have a tough plastic surface, the erasing 
can be done fairly vigorously without fear of damaging the plastic coat- 
ing. The evaser should be cleaned frequently by rubbing on a clean 
shagt of papor betwaen erasures, so as not to smear the ink impression 
over tha eusface of the plate. l 


2, When plates are typad with a carbon-paper ribbon, erasures may 
‘be riade as daseribed in paragraph 1 above. On Remington plates, after 
the erasure is completed the surface of tha plate should be restored 
with Remington No, 9 Plastorer, This is a reddish, liquid, surfaca 
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restorer, The amount of this liquid which is applied to the plate should 
be kept to a minimum, since heavy coatings will result in the image "Walka 
dng off" the plate during the prass run, Follow the instructims given 


on the label on tha bottle, using a light stroke across the plate surface ; 
and covering the entire area where erasing hag been done, Allow about 
30 seconds for tha liquid to dry (perhaps 4 1ittle longer in humid weather), 


3. When erasing is complete, as described in paragraphs 1 and 2 
above, insert the new characters using a normal touch. Generally speak- 
ing, a strike-over will result ine darker image on the final copies if 
a heavy touch ds used, 


F, Signatures 


1. On Remington plates, best results are obtained by signing with 
an ordinary baiipoint pen or pencil through a piece of yellow Hemington 
Rand Tvanstrace. The waxed side of the Transtrace is placed againat the 
plate, and the signature is traced through, Be careful to avoid pressing 
ory amearing tha waxy substance on the plate surface, as this will cause 
ink marks to be reproduced. Signatures of sanewhat lower quality can be 
obtained by using a Multdlith pencil. The disadvantage of this method 
is that only a limited number of images can be reproduced=-probably not 
more than 100--and the images are not as Clean=cu in appearance, 


2. On Multilith plates, use of the Multilith pencil will produce 
250 or more clear copies, A special ballpoint pan can be used for longer 
Tune. 


Q, Lina Drawings. 


1. Best results on Remington plates are obtained with Transtrace. 
Lay the Transtrace over the plate and trace through just as would be 
done with carbon paper, using either a pencil or a ballpoint pen. dvoid 
applying pressure with the fingers over any of the plate corresponding 
to the 81/2 x ll-inch area of the reproduction page, as this will cause 
ink marks to be reproduced. Trading in this manner can be facilitated 
by use of a light table, Transtraced line. drawings are good for the life 
of the plate. 
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2, On Multilith plates, use the proper Multilith pencil, ballpoint 
pen, or special ink. For pencil drawings, place the plate on a smooth, 
hard surface and use slightly heavier than normal pressure. A special 
crayon pencil can be used for shading. Take precautions against getting 































fingerprints on the plates, 


3. On either make of plate, when it is desired to draw any lines 
that should not reproduce (such as guide lines), use a nonreproducing 
Multilith Duroclear pencil, Marka made with thia pencil will not wash 
off before the plate ia run, 


IV. COSTS OF REPORT PROCESSING AND REPRODUCTION 

The costs of report writing, report procesaingy and report reproduc= 
tion are tangible factors which mst be taken into account when budget 
estimates are considered, Since each project involves different elements 
which affect the constitution and size ef project reports, and since each 
projact director has his own methods and speed of writing, no one other 
than the project director himself can usually calculate the time and ex= 
pense required for writing reports for a given project when the type, 
number, and frequency of these reporta have been tentatively settled 
among the sponsor, the Engineering Experiment Station or the Georgia Tech 
Research Institute, and the projact director. 

However, once the above information 1s available, or once a rough 
draft 1s prepared and an approximation of final costs is reeded, it is 
then necessary for the project director also to take into account the 
factors of report processing ("quality control," atc., by tha Technical 
Information División) and report reproduction by the Photographic and 
Reproduction Laboratory, since charges are wade for these against the 
project budgets of all projects. 

These charges may be roughly estimated from Table I, use of which 
requires knowledge of (1) the number of report issues of each type~- 
progress, technical, annual, finale-plug the required number of copies 
of each issue, (2) an estimate of the number of typed (double-spaced) 
pages for each issus (multiplied by the number of copies per Lama), 

(3) an estimate of the probable number ef illustrations (line drawings 
and photographic layouta) required for each issue (multiplied by tha 
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number of copies of each issue), and (l) the mathod of binding to be 
employed--whather final reports are to be bound in board, ate. 


It will be noted, again, that Table I provides no data for estimat- 
ing the cost of report writing (i.e., personnel time) or such drafting 
as may be required. These must definitely be included in any over-all 
estimates. 

If further information or details are desired, please contact either 
the Technical Information Division or the Photographic and Reproduction 
Laboratory, as the case may be. 
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TABLE I 


AULE~OF~THOMB COST ESTIMATES 
FOR REPORT PROCESSING AND REPRODUCTION 








TECHNICAL INFORMATION DIVISION services‘) 


Operation Number of Pages 
(2) i=10 25-50 100-150 
Rough Draft Typing”. . . , 6 $107 40 
Quality Qontrol" . . , + + a g o 4 a 15 ho 80 
Typing of Offset-Duplicator Plates(2) . . . 4 50 150 
Check of Final Offset-Duplicator Plates . . 4k 15 lho 


PHOTOGRAPHIG LABORATORY SERVICES 


Photographic Service Number of Pages 
Photostate?) . 2... À z $10 #20 #0 ggo 
Photographi c Pages (b). .. . í 25 50 100 250 
Ozalids r 2 4 t r t t 4 L 3 6 12 30 


Duplication Service Number of Total Pages (All Reports, Ong Issus 
O E 


Printing and (5) 


Assembling . . . $ $h 4B #15 $20 
Binding Number of Copies Per Report Issue 
Goverpaper Covers. . , , + Q , B T € sa 
Board Covers. s + + «© + 2 ¿4 + 30 50 100 175 


1) Overhead at 1002 included, . 


(2) For projects without assigned stenographers, 

Q) Sawa Us. 

(4) In addition, add $2.50 for each photograph which must be taken plus 
$2,50 for each photographic layout which must be prepared, 

(5) Where photographs and drawings are to be reproduced from photo-offsot 
plates, add $3 per plate plus $3 per photograph appearing thereon. 
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CONFIDENTIAL 
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(Figure 5. 
Specimen 
Report Page) 


Progress Report No. 95, Project No. 312 
CONFIDENTIAL 


VI. EXPERIMENTAL CONCLUSIONS 
As previously mentioned, numerous experiments wera conducted on the 


freezing of various vegetables and fruits, 
A. Freezing of Fruits 


1. Citrus Fruits 
The freezing of citrus fruits did not meet with much success, 
since these fruits contain a high water content and are pulpy in natura. 
Immersion freezing was conducted at -10° F., 0° F,, + 10° F., and +20° Ff, 
at the flow rates shown in Table I; ethyl alcohol was used as the immer- 


sion medium, 


a. Grapefruit, Freezing of grapefruit proved most unsuccesa- 
ful as evidenced by the data of Tables II-V., 


(1) Florida Varieties, The heavier skins, of these varie- 
ties proved a barrier to quick freezing, as may be noted in Table IL, 


(2) Texas Varieties. These proved somewhat more amenable 


to freezing, at least as regards rate. 


(2.1) East Texas, Table III, which reports freezing 
rates for grapefruit from various Texas regions, indicates that the Treez- 
ing rate for grapefruit from East Texas was slower than those for speci- 
mens from other portions of the state.’ 


(2.2) West Texas. Table IV further substantiates 
the above statement and includes data on a larger number of West Texas 
grapefruit varieties. 
As will be noted, West Texas grapefruit freaze at a rate which would 
be satiafactory on a commeroial basis, although the quality of the product 
would not. ‘The ice orystals noted (mioroacopically) in the cells wera of 





Monts statement is confirmed by Jonas, H. A., Journal of the American 
Chemical Society 111, No. és 117-24 (1962). - Ç 
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being the casa; it may be desirable to repeat a munber of the earlier ex= 
periments on flax degumming in order to determine whether this pretreat- 
ment actually serves to prevent fiber breakage according to this theory. 
In any case, these recent experiments have shown that an inexpensive 
dogumming method can be developed commercially and that.the fibers s0 
produced are far better than those processed by the regular (NaoHeia 8) 
degunning method, 

Respectfully submitted; 


Jom Ü, Dos, 
Project Director 


Approved: 


Herschel H, Cudd, Director 
Enginssring Experiment Station 
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Frogress Report No. 96, Project No, 312 


TABLE VII 
IMMERSION FREEZING RATRS FOR PRAS¥ 


Minimum Quality 
Variety Average Diameter Freezing Time after Thawing 
nites 


0.25 Excellent 
0.28 Good 
0,28 Good 


Xo Xxx cae 
s.. 9,26 Excellent 


XXXXKXKX , , 
XXXXXXXK + + 
XXXXXXXX + + 
Yoox. , 
XxXxxxxxx , , 


0,22 Fair 
2,25 Good 


a  __ Őn 
using a 50-50 glycerine-water media in & two-gallon immersion freezer 


at 0° F, 
Hased on appearance and flavor. All frozen peas ware stored at 0° F. 
for seven months and then thawed by exposure to room temperatura in 


opened cartons. 
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EXECUTIVE ORDER 10501 
SAFEGUARDING OFFICIAL INFORMATION IN THE INTERESTS 
OF THE DEFENSE OF THE UNITED STATES 


WHEREAS it is essential that the citizens of the United States be 
informed concerning the activities of their Government; and 


WHEREAS the interests of national defense require the preservation 
of the ability of the United States to protect and defend itself against 
all hostile or destructive action by covert or overt means, including 
espionage as well as military action; and 


WHEREAS it is essential that certain official information affecting the 
national defense be protected wniformly against unauthorized disclosure: 


NOW, THEREFORE, by virtue of the authority vested in me by the 
Constitution and statutes, and as President of the United States, and 
deeming such action necessary in the best interests of the national 
security, it is hereby ordered as follows: 


Section 1. Classification Categories: Oficial information which re- 
quires protection in the interests of national defense shall be limited to 
three categories of classification, which in descending order of importance 
shall carry one of the following designations: Top Secret, Secret, or 
Confidential. No other designation shall be used to classify defense 
information, including military information, as requiring protection in 
the interests of national defense, except as expressly provided by statute. 
These categories are defined as follows: 

(a) Top Secret: Except as may be expressly provided by statute, the 
use of the classification Top Secret shall be authorized, by appropriate 
authority, only for defense information or material which requires the 
highest degree of protection. The Top Secret classification shall be 
applied only to that information or material the defense aspect of which 
is paramount, and the unauthorized disclosure of which could result in 
exceptionally grave damage to the Nation such as leading to a definite 
break in diplomatic relations affecting the defense of the United States, 
an armed attack against the United States or its allies, a war, or the 
compromise of military or defense plans, or intelligence operations, or 
scientific or technological developments vital to the national defense. 
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(b) Secret: Except as may be expressly provided by statute, the use 
of the classification Secret shall be authorized, by appropriate authority, 
only for defense information or material the unauthorized disclosure of 
which could result in serious damage to the Nation, such as by jeopardiz- 
ing the international relations of the United States, endangering the 
effectiveness of a program or policy of vital importance to the national 
defense, or compromising important military or defense plans, scientific 
or technological developments important to national defense, or informa- 
tion revealing important intelligence operations. 

(c) Confidential: Except as may be expressly provided by statute, 
the use of the classification Confidential shall be authorized, by appro- 
priate authority, only for defense information or material the unauthor- 
ized disclosure of which could be prejudicial to the defense interests of 
the Nation. 


Section 2. Limitation of Authority to Classify: The authority to class- 
ify defense information or material under this order shall be limited in 
the departments and agencies of the executive branch as hereinafter 
specified. Departments and agencies subject to the specified limitations 
shall be designated by the President: 

(a) In those departments and agencies having no direct responsibility 
for national defense there shall be no authority for original classification 
of information or material under this order. 

(b) In those departments and agencies having partial but not primary . 
responsibility for matters pertaining to national defense the authority 
for original classification of information or material under this order 
shall be exercised only by the head of the department or agency, without 
delegation, 

(c) In those departments and agencies not affected by the provisions 
of subsections (a) and (b), above, the authority for original classifi- 
cation of information or material under this order shall be exercised 
only by responsible officers or employees, who shall be specifically 
designated for this purpose. Heads of such departments and agen- 
cies shall limit the delegation of authority to classify as severely’as is 
consistent with the orderly and expeditious transaction of Government 
business. 


Section 3. Classification: Persons designated to have authority for 
original classification of information or material which requires pro- 
tection in the interests of national defense under this order shall be held 
responsible for its proper classification in accordance with the definitions 
of the three categories in section 1, hereof. Unnecessary classification and 
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over-classification shall be scrupulously avoided. The following special 
rules shall be observed in classification of defense information or 
material: 

(a) Documents in General: Documents shall be classified according 
to their own content and not necessarily according to their relationship 
to other documents. References to classified material which do not reveal 
classified defense information shall not be classified. 

(b) Physically Connected Documents: The classification of a file or 
group of physically connected documents shall be at least as high as 
that of the most highly classified document therein. Documents sep- 
arated from the file or group shall be handled in accordance with their 
individual defense classification. 

(c) Multiple Classification: A document, product, or substance shall 
bear a classification at least as high as that of its highest classified 
component. The document, product, or substance shall bear only one 
over-all classification, notwithstanding that pages, paragraphs, sections, 
or components thereof bear different classifications. 

(d) Transmittal Letters: A letter transmitting defense information 
shall be classified at least as high as its highest classified enclosure. 

(e) Information Originated by a Foreign Government or Organization: 
Defense information of a classified nature furnished to the United States 
by a foreign government or international organization shall be assigned 
a classification which will assure a degree of protection equivalent to or 
greater than that required by the government or international organiza- 
tion which furnished the information. 


Section 4. Declassification, Downgrading, or Upgrading: Heads of 
departments or agencies originating classified material shall designate 
persons to be responsible for continuing review of such classified material 
for the purpose of declassifying or downgrading it whenever national 
defense considcrations permit, and for receiving requests for such review 
from all sources. Formal procedures shall be established to provide 
specific means for prompt review of classified material and its declassifi- 
cation or downgrading in order to preserve the effectiveness and integrity 
of the classification system and to eliminate accumulation of classified 
material which no longer requires protection in the defense interest. 
The following special rules shall be observed with respect to changes of 
classification of defense material: 

(a) Automatic Changes: To the fullest extent practicable, the classi- 
fying authority shall indicate on the material (except telegrams) at the 
time of original classification that after a specified event or date, or 
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upon removal of classified enclosures, the material will be downgraded 
or declassified. 

(b) Non-Automatic Changes: The persons designated to receive re- 
quests for review of classified material may downgrade or declassify 
such material when cireumstances no longer warrant its retention in its 
original classification provided the consent of the appropriate classifying 
authority has been obtained. The downgrading or declassification of 
extracts from or paraphrases of classified documents shall also require 
the consent of the appropriate classifying authority unless the agency 
making such extracts knows positively that they warrant a, classification 
lower than that of the document from which extracted, or that they are 
not classified. 

(c) Material Officially Transferred: In the case of material trans- 
ferred by or pursuant to statute or Executive order from one department 
or ageney to another for the latter’s use and as part of its official files 
or property, as distinguished from transfers merely for purposes of 
storage, the receiving department or agency shall be deemed to be the 
classifying authority for all purposes under this order, including declass- 
ification and downgrading. 

(d) Material Not Officially Transferred: When any department or 
agency has in its possession any classified material which has become 
five years old, and it appears (1) that such material originated in an 
agency which has since become defunct and whose files and other prop- 
erty have not been officially transferred to another department or 
agency within the meaning of subsection (c}, above, or (2) that it is 
impossible for the possessing department or agency to identify the 
originating agency, and (3) a review of the material indicates that it 
should be downgraded or declassified, the said possessing department or 
agency shall have power to declassify or downgrade such material, If 
it appears probable that another department or agency may have a 
substantial interest in whether the classification of any particular in- 
formation should be maintained, the possessing department or agency 
shall not exercise the powcr conferred upon it by this subsection, except 
with the consent of the other department or agency, until thirty days 
after it has notified such other department or agency of the nature of 
the material and of its intention to declassify or downgrade the same. 
During such thirty-day period the other department or agency may, if 
it so desires, express its objections to declassifying or downgrading the 
particular material, but the power to make the ultimate decision shall 
reside in the possessing department or agency. 
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(e) Classified Telegrams: Such telegrams shall not be referred to, 
extracted from, paraphrased, downgraded, declassified, or disseminated, 
except in accordance with special regulations issued by the head of the 
originating department or agency. Classified telegrams transmitted over 
cryptographic systems shall þe handled in accordance with the regula- 
tions of the transmitting department or agency. 

(Ü) Downgrading: If the recipient of classified material believes that 
it has been classified too highly, he may make a request to the reviewing 
official who may downgrade or declassify the material after obtaining 
the consent of the appropriate classifying authority. 

(g) Upgrading: If the recipient of Unclassified material believes that 
it should be classified, or if the recipient of classified material believes 
that its classification is not sufficiently protective, it shall be safeguarded 
in accordance with the classification deemed appropriate and a request 
made to the reviewing official, who may classify the material or upgrade 
the classification after obtaining the consent of the appropriate classify- 
ing authority. 

(h) Notification of Change in Classification: The reviewing official 
taking action to declassify, downgrade, or upgrade classified material 
shall notify all addressees to whom the material was originally trans- 
mitted. 


Section 5. Marking of Classified Material: After a determination of 
the proper defense classification to be assigned has been made in accord- 
ance with the provisions of this order, the classified material shall be 
marked as follows: 

(a) Bound Documents; The assigned defense classification on bound 
documents, such as books or pamphlets, the pages of which are per- 
manently and securely fastened together, shall be conspicuously marked 
or stamped on the outside of the front cover, on the title page, on the 
first page, on the back page and on the outside of the back cover, In 
each case the markings shall be applied to the top and bottom of the 
page or cover. 

(b) Unbound Documents: The assigned defense classification on 
unbound documents, such as letters, memoranda, reports, telegrams, and 
other similar documents, the pages of which are not permanently and 
securely fastened together, shall be conspicuously marked or stamped 
at the top and bottom of each page, in such manner that the marking 
will be clearly visible when the pages are clipped or stapled together. 

(c) Charts, Maps, and Drawings: Classified charts, maps, and draw- 
ings shall carry the defense classification marking under the legend, title 
block, or scale in such manner that it will be reproduced on all copies 
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made therefrom. Such classification shall also be marked at the top and 
bottom in each instance. 

(d) Photographs, Films and Recordings: Classified photographs, 
films, and recordings, and their containers, shall be conspicuously and 
appropriately marked with the assigned defense classification. 

(e) Products or Substances: The assigned defense classification shall 
be conspicuously marked on classified products or substances, if possible, 
and on their containers, if possible, or, if the article or container cannot 
be marked, written notification of such classification shall be furnished 
to recipients of such products or substances. 

(f) Reproductions: All copies or reproductions of classified material 
shall be appropriately marked or stamped in the same manner as the 
original thereof. 

(g) Unclassified Material: Normally, Unclassified material shall not 
be marked or stamped Unclassified unless it is essential to convey to a 
recipient of such material that it has been cxamined specifically with a 
view to imposing a defense classification and has been determined not 
to require such classification. 

(h) Change or Removal of Classification: Whenever classified ma- 
terial is declassified, downgraded, or upgraded, the material shall be 
marked or stamped in a prominent place to reflect the change in classifi- 
cation, the authority for the action, the date of action, and the identity 
of the person or unit taking the action. In addition, the old classification 
marking shall be cancelled and the new classification (if any) substituted 
therefor. Automatic change in classification shall be indicated by the 
appropriate classifying authority through marking or stamping in a 
prominent place to reflect information specified in subsection 4(a) 
hereof. 

(i) Material Furnished Persons not in the Executive Branch of the 
Government: When classified material affecting the national defense is 
furnished authorized persons, in or out of Federal service, other than 
those in the executive branch, the following notation, in addition to the 
assigned classification marking, shall whenever practicable be placed on 
the material, on its container, or on the written notification of its assigned 
classification: 

“This material contains information affecting the national defense of 
the United States within the meaning of the espionage laws, Title 18, 
US.C., Sees. 793 and 794, the transmission or revelation of which in any 
manner to an unauthorized person is prohibited by law.” 

Use of alternative marking concerning “Restricted Data” as defined by 
the Atomic Energy Act is authorized when appropriate. 
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Section 6. Custody and Safekeeping: The possession or use of classified 
defense information or material shall be limited to locations where facili- 
ties for secure storage or protection thereof are available by means of 
which unauthorized persons are prevented from gaining access thereto. 
Whenever such information or material is not under the personal super- 
vision of its custodian, whether during or outside of working hours, the 
following physical or mechanical means shall be taken to protect it: 

(a) Storage of Top Secret Material: Top Secret defense material 
shall be protected in storage by the most secure facilities possible. 
Normally it will be stored in a safe or a safe-type steel file container 
having a three-position, dial-type, combination lock and being of such 
weight, size, construction, or installation as to minimize the possibility 
of surreptitious entry, physical theft, damage by fire, or tampering. The 
head of a department or agency may approve other storage facilities 
for this material which offer comparable or better protection, such as 
an alarmed area, a vault, a secure vault-type room, or an area under 
close surveillance of an armed guard, 

(b) Secret and Confidential Material: These categories of defense 
material may be stored in a manner authorized for Top Secret material, 
or in metal file cabinets equipped with steel lockbar and an approved 
three combination dial-type padlock from which the manufacturer’s 
identification numbers have been obliterated, or in comparably secure 
facilities approved by the head of the department or agency. 

(e) Other Classified Material: Heads of departments and agencies 
shall prescribe such protective facilities as may be necessary in their 
departments or agencies. for material originating under statutory pro- 
visions requiring protection of certain information. 

(d) Changes of Lock Combinations: Combinations on locks of safe- 
keeping equipment shall be changed, only by persons having appropriate 
security clearance, whenever such equipment is placed in use after pro- 
curement from the manufacturer or other sources, whenever a person 
knowing the combination is transferred from the office to which the 
equipment is assigned, or whenever the combination has been subjected 
to compromise, and at least once every year. Knowledge of combinations 
shall be limited to the minimum number of persons necessary for oper- 
ating purposes. Records of combinations shall be classified no lower than 
the highest category of classified defense material authorized for storage 
in the safekeeping equipment concerned. 

(e) Custodian’s Responsibilities: Custodians of classified defense 
material shall be responsible for providing the best possible protection 
and accountability for such material at all times and particularly for 
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securely locking classified material in approved safekeeping equipment 
whenever it is not in use or under direct supervision of authorized em- 
ployees. Custodians shall follow procedures which insure that unauthor- 
ized persons do not gain access to classified defense information or 
material by sight or sound, and classified information shall not be dis- 
cussed with or in the presence of unauthorized persons. 

(I) Telephone Conversations: Defense information classified in the 
three categories under the provisions of this order shall not be revealed 
in telephone conversations, except as may be authorized under section 8 
hereof with respect to the transmission of Secret and Confidential ma- 
terial over certain military communications circuits. 

(g) Loss or Subjection to Compromise: Any person in the executive 
branch who has knowledge of the loss or possible subjection to com- 
promise of classified defense information shall promptly report the 
circumstances to a designated official of his agency, and the latter shall 
take appropriate action forthwith, including advice to the originating 
department or agency. 


Section 7. Accountability and Dissemination: Knowledge or possession 
of classified defense information shall be permitted only to persons 
whose official duties require such access in the interest of promoting 
national defense and only if they have been determined to be trustworthy. 
Proper control of dissemination of classified defense information shall be 
maintained at all times, including good accountability records of classi- 
fied defense information documents, and severe limitation on the number 
of such documents originated as well as the number of copies thereof 
reproduced. The number of copies of classified defense information doc- 
uments shall be kept to a minimum to decrease the risk of compromise 
of the information contained in such documents and the financial burden 
on the Government in protecting such documents, The following special 
rules shall be observed in connection with accountability for and dis- 
semination of defense information or material: 

(a) Accountability Procedures: Heads of departments and agencies 
shall prescribe such accountability procedures as are necessary to control 
effectively the dissemination of classified defense information, with par- 
ticularly severe control on material classified Top Secret under this 
order. Top Secret Control Officers shall be designated, as required, to 
receive, maintain accountability registers of, and dispatch Top Secret 
material. 

(b) Dissemination Outside the Executive Branch: Classified defense 
information shall not be disseminated outside the executive branch 
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except under conditions and through channels authorized by the head of 
the disseminating department or agency, even though the person or 
agency to which dissemination of such information is proposed to be 
made may have been solely or partly responsible for its production. 

(c) Information Originating in Another Department or Agency: Ex- 
cept as otherwise provided by section 102 of the National Security Act 
of July 26, 1947, c. 343, 61 Stat. 498, as amended, 50 U.S.C. sec. 403, 
classified defense information originating in another department or 
agency shall not be disseminated outside the receiving department or 
agency without the consent of the originating department or agency. 
Documents and material containing defense information which are class- 
ified Top Secret or Secret shall not be reproduced without the consent 
of the originating department or agency. 


Section 8. Transmission: For transmission outside of a department or 
agency, classified defense material of the three categories originated 
under the provisions of this order shall be prepared and transmitted as 
follows: 

(a) Preparation for Transmission: Such material shall be enclosed in 
opaque inner and outer covers. The inner cover shall be a sealed wrapper 
or envelope plainly marked with the assigned classification and address. 
The outer cover shall be sealed and addressed with no indication of the 
classification of its contents, A receipt form shall be attached to or 
enclosed in the inner cover, except that Confidential material shall re- 
quire a receipt only if the sender deems it necessary. The receipt form 
shall identify the addressor, addressee, and the document, but shall 
contain no classified information. It shall be signed by the proper recip- 
ient and returned to the sender. 

(b) Transmitting Top Secret Material: The transmission of Top 
Secret material shall be effected preferably by direct contact of officials 
concerned, or, alternatively, by specifically designated personnel, by 
State Department diplomatic pouch, by a messenger-courier system 
especially created for that purpose, or by electric means in encrypted 
form; or in the case of information transmitted by the Federal Bureau 
of Investigation, such means of transmission may be used as are cur- 
rently approved by the Director, Federal Bureau of Investigation, unless 
express reservation to the contrary is made in exceptional cases by the 
originating agency. 

(c) Transmitting Secret Material: Secret material shall be trans- 
mitted within the continental United States by one of the means estab- . 
lished for Top Secret material, by an authorized courier, by United 
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States registered mail, or by protected commercial express, air or surface. 
Secret material may be transmitted outside the continental limits of the 
United States by one of the means established for Top Secret material, 
by commanders or masters of vessels of United States registry, or by 
United States Post Office registered mail through Army, Navy, or Air 
Force postal facilities, provided that the material docs not at any time 
pass out of United States Government control and does not pass through 
a foreign postal system. Secret material may, however, be transmitted 
between United States Government and/or Canadian Government in- 
stallations in continental United States, Canada, and Alaska by United 
States and Canadian registered mail with registered mail receipt. In an 
emergency, Secret material may also be transmitted over military com- 
munications circuits in accordance with regulations promulgated for 
such purpose by the Secretary of Defense. 

(d) Transmitting Confidential Material: Confidential defense ma- 
terial shall be transmitted within the United States by one of the means 
established for higher classifications, by registered mail, or by express 
or freight under such specific conditions as may be prescribed by the 
head of the department or agency concerned. Outside the continental 
United States, Confidential defense material shall be transmitted in the 
game manner as authorized for higher classifications. 

(e) Within an Agency: Preparation of classified defense material for 
transmission, and transmission of it, within a department or agency shall 
be governed by regulations, issued by the head of the department or 
agency, insuring a degree of security equivalent to that outlined above 
for transmission outside a department or agency. 


Section 9. Disposal and Destruction: Documentary record material 
made or received by a department or agency in connection with trans- 
action of public business and preserved as evidence of the organization, 
functions, policies, operations, decisions, procedures or other activities 
of any department or agency of the Government, or because of the in- 
formational value of the data contained therein, may be destroyed only 
in accordance with the act of July 7, 1948, c. 192, 57 Stat. 380, as 
amended, 44 U.S.C. 366-380. Non-record classified material, consisting 
of extra copies and duplicates including shorthand notes, preliminary 
drafts, used carbon paper, and other material of similar temporary 
nature, may be destroyed, under procedures established by the head of 
the department or agency which meet the following requirements, as 
soon as it has served its purpose: 
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(a) Methods of Destruction: Classified defense material shall be de- 
stroyed by burning in the presence of an appropriate official or by other 
methods authorized by the head of an agency provided the resulting 
destruction is equally complete. 

(b) Records of Destruction: Appropriate accountability records main- 
tained in the department or agency shall reflect the destruction of classi- 
fied defense material. 


Section 10. Orientation and Inspection: To promote the basic pur- 
poses of this order, heads of those departments and agencies originating 
or handling classified defense information shall designate experienced 
persons to coordinate and supervise the activities applicable to their 
departments or agencies under this order. Persons so designated shall 
maintain active training and orientation programs for employees con- 
cerned with classified defense information to impress each such employee 
with his individual responsibility for exercising vigilance and care in 
complying with the provisions of this order. Such persons shall be 
authorized on behalf of the heads of the departments and agencies to 
establish adequate and active inspection programs to the end that the 
provisions of this order are administered effectively. 


Section 11. Interpretation of Regulations by the Attorney General: 
The Attorney General, upon request of the head of a department or 
agency or his duly designated representative, shall personally or through 
authorized representatives of the Department of Justice render an 
interpretation of these regulations in connection with any problems 
arising out of their administration. 


Section 12, Statutory Requirements: Nothing in this order shall be 
construed to authorize the dissemination, handling or transmission of 
classified information contrary to the provisions of any statute. 


Section 18. “Restricted Data” as Defined in the Atomic Energy Act: 
Nothing in this order shall supersede any requirements made by or under 
the Atomic Energy Act of August 1, 1946, as amended. “Restricted 
Data” as defined by the said act shall be handled, protected, classified, 
downgraded, and declassified in conformity with the provisions of the 
Atomic Energy Act of 1946, as amended, and the regulations of the 
Atomic Energy Commission. 


Section 14. Combat Operations: The provisions of this order with 
regard to dissemination, transmission, or safekeeping of classified defense 
information or material may be so modified in connection with combat 
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or combat-related operations as the Secretary of Defense may by regu- 
lations prescribe. 


Section 15. Exceptional Cases: When, in an exceptional case, a person 
or agency not authorized to classify defense information originates 
information which is believed to require classification, such person. or 
agency shall protect that information in the manner prescribed by this 
order for that category of classified defense information into which it is 
believed to fall, and shall transmit the information forthwith, under 
appropriate safeguards, to the department, agency, or person having 
both the authority to classify information and a direct official interest in 
the information (preferably, that department, agency, or person to which 
the information would be transmitted in the ordinary course of business), 
with a request that such department, agency, or person classify the 
information. 


Section 16, Review to Insure That Information is Not Improperly 
Withheld Hereunder; The President shall designate a member of his 
staff who shall receive, consider, and take action upon, suggestions or 
complaints from non- Governmental sources relating to the operation of 
this order. 


Section 17. Review to Insure Safeguarding of Classified Defense In- 
formation; The National Security Council shall conduct a continuing 
review of the implementation of this order to insure that classified 
defense information is properly safeguarded, in conformity herewith. 


Section 18. Review Within Departments and Agencies: The head of 
each department and agency shall designate a member or members of 
his staff who shall conduct a continuing review of the implementation of 

this order within the department or agency concerned to insure that no 
information is withheld hereunder which the people of the United States 
have a right to know, and to insure that classified defense information 
is properly safeguarded in conformity herewith. 


Section 19. Revocation of Executive Order No. 10290: Executive Order 
No. 10290 of September 24, 1951 is revoked as of the effective date of 
this order. 


Section 20. Effective Date: This order shall become effective on 
December 15, 1953. 
DWIGHT D. EISENHOWER 
THE WHITE HOUSE, 
November 5, 1953. 
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Copease, 146 

Cost of report preparation, 442-44 
Covers. See Assembly, of reports 
Current-literature summary, 105-07 
Curves. See Graphs 


Dashes, 92 
Data 
analysis of, 40, 41 
compilation of, 40 
presentation of, 46, 54, 55, 100, 101. 
See also Tables 
Davidson offset duplication, 146 
Department of State 
International Information Administra- 
tion, 18 
Office of Science Adviser, 18 
Dexigraph, 146 
Diagrams, See Illustrations 
Diazo-dye printing, See 
processes for 
Discussion sections, 47, 48, 425 
Disposal, of Government reports, 468, 
469 
Distribution 
of company reports, 6, 2385-46 
of Government reports, 249-56 
abroad, 18, 19 
security procedures for, 345-52 
security regulations for, 466-68 
Distribution centers, 251-53 
Distribution Guide, 403 
Ditto duplication, See Duplication, proc- 
esses for, spirit 
Division headings, 431, 450 
Division of Research Information. See 
NACA 
Division of words, 73 
Document libraries, 15, 16, 258, 403 
Document Service Center. See DSC 
Drafis, 42, 43, 50 
DSC, 274, 275 
card files of, 402-04 
Duplication 
cost of, 170, 442-44 
equipment for. See Duplication, proc- 
esses for 
master plates for, 
comparison of, 169, 170 


Duplication, 
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Duplication—coni'd 
planning for, 144-46, 208-11 
processes for, 146-71 
comparison of, 170, 171 
diazo-dye, 147-49, 169-71 
equipment trade names, 146 
Ozamatic machine, 148 
yerunning of masters in, 169 
lensless photocopying, 151-53, 170 
equipment trade name, 146 
Portagraph machine, 152 
Transcopy Duplex machine, 153 
use in reruns, 170 
offset, 162-63, 170, 171 
drying of printed sheets, 157 
cabinet for, 156 
powder spraying for, 158 
equipment trade names, 146 
master plates for, 158, 159 
prepared by xerography, 165 
preparation of, 438-42 
Multilith machine, 154 
attaching plates to, 155 
rerunning of masters in, 169, 170 
photo-chemical, 149-51, 170 
equipment trade names, 146 
Rectograph Foto-Flo machine, 150 
use in reruns, 170 
photo-offset, 159-63 
copy camera for, 159, 160 
duplication of photographs by, 163, 
197 
layout paste-up in, 161 
reduction of copy in, 160-63 
rerunning of masters in, 169, 170 
use in reruns, 170 
spirit, 167-69, 170, 171 
Ditto machine, 168 
equipment trade names, 146 
rerunning of masters in, 169 
stencil, 165-67, 170, 171 
equipment trade names, 146 
Mimeograph machine, 166 
rerunning of masters in, 169 
xerography, 163-65, 170 
equipment for, 163 
equipment trade name, 146 
line drawing reproduced by, 164 
use in reruns, 170 
reruns in, 169, 170 
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Economic analyses, 57, 103, See also 
Market-research reports 
Editing, 181-38 
report-routing procedures for, 132-34 
staff requirements for, 131, 132 
style manuals for, 131, 189-42 
techniques of, 134-36 
Editorial bulletins, 137, 188 
Equations, 54 
Equipment sections. See Experimental 
sections 
Errata sheets. See Addenda 
Errors. See Writing, faults and recoin- 
mended practices in 
Exclamation poinis, 92 
Exhibits, 144, See also Illustrations 
Experimental sections, 424, 425 
in. formal reports, 45, 46 
in progress reports, 27, 33 


Facsimile duplication. See Duplication, 
processes for, lensless photocopying 
Faults. See Writing, faults and recom- 
mended practices in 
Figures. See Graphs, Tllustrations 
Files 
adequacy of indexing systems for, 376- 
79 
control of, 373-76 
housing of. See Housing, of reports 
use of 
hindrances to, 386, 387 
promoting, 372-85 
Filing departments 
bulletins issued by, 382, 383 
personnel of 
indoctrination of, 379-82 
rules of conduct for, 373 
services of 
evaluation of, 387 
publicizing of, 382-85 
types of, 371, 372 
Filing systems, 361 
development of, 269-73 
for security-classified reports, 357 
for single reports, 357 
for serial reports, 356, 357 
forms of 
accession-number, 337 
report-number, 336, 337 
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Filing systems—cont'd 
functions of, 260 
space problems of, 337 
types of 
card, 260-62 
punched-card, 262-64 
unindexed, 260 
Uniterm-card, 264, 265 
Final reports. See Formal reporis 
Folding. See Assembly 
Footnotes, 53, 437 
to Lables, 54, 232 
Foreign Operations Administration, 19 
Form. See Arrangement 
Formal reports 
arrangement of, 43-50 
distribution of, 237 
functions of, 38 
planning of, 37-42 
relationship to progress reports, 25, 56 
types of, 55-58 
writing of, 37-62 
Forms 
distribution sheets, 241, 242 
report-receipt, 243 
classified, 350 
report-release, 240 
security labels, 244 
Foto-type, 173 
Frequency, 34, 35 


Glossaries, 428 
Government agencies 
abbreviations for, 408 
list of document-issuing, 394-400 
Government Patents Board, 14 
Cravernment reports, 391, 392 
accountability records for, 345, 348-51 
acquisition of, 392, 406, 407 
agencies issuing, 13-16 
chart of, 394-400 
as publications, 13-15 
availability of, 392, 393 
cataloguing of, 335-43 
standardization efforts in, 336, 342 
distribution of, 249-56 
control procedures for, 345-52 
random, 254, 255 
security regulations for, 466-68 
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Government reporis—cont’d 
filing of, 273-77, 836, 337 
effecl of security on, 357, 359 
lack of system in, 345, 356 
functions of, 10, 11 
indexing of, 273-77 
standardization efforts in, 277 
international aspects, 17-19 
jndustrial uses, 19, 20 
Microcards of, 252, 407 
guides to, 393-406 
security classifications of, 249, 250, 459, 
460 
types of, 11-18 
users of, sLeps for, 253, 254 
Grammar. See Writing, faults and rerom- 
mended practices in 
Graphs 
construction of, 54, 55, 190-95, 213-26 
examples, 192, 215-21 
labeling of, 198, 194, 202, 221, 222 
types of 
bar charts, 194, 195, 222, 223 
histograms, 222-25 
scatter diagrams, 225, 226 
GSIS, 277, 342 


Headings, placement of, 431, 450 
Heelograph duplication, See Duplication, 
processes for, spirit 
Hercules Powder Company, progress-re- 
port form, 27, 28, 33 
Histograms. See Graphs 
Housing, of reports, 337, 355-61 
criteria to be considered, 361 
library layout for, 357-59 
reduction of collection, 359, 360 
security regulations for, 465, 466 
Hyphenation, 74, 92 


Illustrations, See also Graphs, Slides 
captions for, 51, 53, 206, 426, 433 
duplication of, 

by photo-offset, 159-63, 197 
by xerography, 163-65 
cost ol, 444 
numbering of, 50, 51, 53, 426, 432 
placement of, 184, 185, 433 
preparation of, 185-88, 105, 196, 426, 
427 
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Tilustrations—conl’d 
types of, 54, 144 
curves, See Graphs 
photographs 
duplication of, 163, 196-99 
layout of, 196-99 
examples of, 198, 200, 201 
use of, 197-00 
sketches, 190, 195, 1968 
tables. See Tables 
“Index of Inventions,” 14 
Indexes 
in reports, 49, 428 
subject, example of, 454, 455 
lo classification systems, 291, 202, 378 
lo report, files, 292 
development of, 267-73, 376-79 
equipment for housing, 297, 298 
forms of 
eard, 260-62 
punched-card, 262-64 
hand-sorted, 303-16 
Uniterm-card, 264, 265, 319-32 
subject-heading lists for, 274-76 
types of 
author, 293-95, 376 
corporate entries for, 340 
formula, 378 
subject, 295-97, 376, 377 
Indexing. See also Cataloguing, Classifi- 
cation 
alphabetical, 292-97 
of reports 
by authors, 379 
by authors and indexers, 303, 304 
by Uniterm system, 264, 265, 327 
problems of nomenclature, 377, 378 
Industry reports. See Company reporta 
Tnfinitives 
dangling, 67 
aplit, 77, 78 
Information officer, 15, 16, 384 
International science, 
exchange of information, 17-19 
Introductions, 424 
to formal reports, 45 
Lo progress reports, 27, 28 


Jugon, 87, 88 
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Layout 
for photo-offset duplication, 
178, 197, 426, 427 
of graphs, 192-95 
of illustrations, 185-88, 426, 427 
of photographs, 196-98 
of report pages 
vertical, 446 
horizontal, 447 
of repoits, 50, 51 
Letters and lettering, 172-75, 206-08 
comparison of, 206 
Foto-type for, 173 
in graphs, 193, 194 
photographic-composing machine for, 
174 
recommended sizes for, 208 
Varigraph for, 207 
Library of Congress. See NRS 
Literature summaries, 57, 58 
typos of, 102-07 
writing of, 99-107 
Litorature surveys. See Literature sum- 
maries 


159-63, 


Margins, 431, 446, 447 
Market-research reports, 57, 411-15 
Marr duplicator, 146 
Methods sections. See Procedures sec- 
tions 
Microcards, 265-67, 360 
example of, 269 
of Government reports, 252, 267, 275, 
276, 407 
reader for, 270 
Microfilms, 265-67, 360 
mounting of 
on cards, 266 
on punched cards, 267, 268 
Mimeograph duplication. Sce Duplica- 
tion, processes for, stencil 
Misused words, 79, 80 
Moods, 81, 82 
Multilith duplication. See Duplication, 
processes for, offset 


NACA, 15, 16, 276 
Central Index, 406 
role in information standardization, 
277, 342 


NACA catalog cards, 342 
example of, 388 
reference libraries of, 405 
Uniterm indexing of, 325 
NACA reports 
acquisition of, 406 
guides to, 401, 402, 405 
National Advisory Committee for Acro- 
nauties. See NACA 
National Archives, 276 
National Research Council 
Chemical and Biological Coordination 
Center, 16, 276 
Committee on International Scientific 
Publication, 18 
Prevention of Deterioration Center, 
276 
National Science Foundation, 14, 276 
Naval Research Laboratory. See NRL 
Navy Research Section. See NRS 
Need-to-know, 347, 392, 403, 404 
Niagara duplicator, 146 
Nomenclature, effect on indexing, 377, 
378 
Note taking, 40 
NRL catalog cards, 342 
example of, 338 
NRL Library, eard files of, 405 
NRS, 393 
NRS catalog cards, 342. See also TIP 
catalog cards 
example of, 388 
reference libraries of, 402 
Nuclear Science Abstracts, 360, 401, 405 
Numbering systems, for reports, 835-37 


Office of Basic Instrumentation. See Bu- 
reau of Standards 

Office of Naval Research. See ONR 

Office of Research and Inventions (now 
Office of Naval Research). See ONR 

Office of Scientific Research and Devel- 
opment, See OSRD 

Office of the Science Advisor, See De- 
partment of State 

Offce of Technical Services. Sce OTS 

Offset duplication. See Duplication, proc- 
esses for 

ONR, 274 

London publications of, 18 
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Operating instructions, 56, 57 
Oral reports 
comparison with written, i.e., 114, 115 
discussion following, 126, 127 
planning of, 115-22 
preparation and presentation of, 109-29 
check list for, 128, 129 
uses of, 110-13 
value to speaker, 113, 114, 127 
visual aids for, 119-21 
Organization. See Writing, planning of 
OSRD, 273, 274 
report-numbering system of, 335 
indexes to, 275 
OTS, 19, 274, 275 
card files of, 14, 404, 405 
publications of, 15, 274, 401 
acquisition of, 406 
Ozalid duplication. See Duplication, proc- 
esses for, diazo-dye 


Pages 
layout of, 446, 447 
numbering of, 10 
Pan American Union, 18 
Paragon-Revolute duplication, 146 
Parentheses, 93 
Participles, 67 
Paste-up. See Layout, for photo-offset 
duplication 
Patent surveys, 57, 58, 104 
Patents, 14 
Government-owned, 14 
PB reporis, 401, 404 
Pease duplicator, 146 
Periodicity, 34, 35 
Periods, 91 
Personnel sections, 428 
Photo-chemical printing, See Duplication, 
processes for 
Photocopying, lensless. See Duplication, 
processes for 
Photographs. See Illustrations, types of, 
photographs 
Photo-offsel duplication. See Duplica- 
tion, processes for 
Photostat duplication. See Duplication, 
processes for, photo-chemical 
Pie diagrams, 190, 194. See also Illustra- 
tions 
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Printing. See Duplication 
Procedures sections, 
in formal reports, 45, 46 
in progress reports, 27 
Process reports, 56 
Production reports, 57 
Progress reports, 5, 56 
arrangement of, 27, 28 
distribution of, 236, 287 
functions of, 24-26 
limitations of, 25, 26 
periodicity of, 34, 35 
slanting of, 32-34 
slyle in, 28-34. 
writing of, 28-35 
planning of, 26, 27 
Pronouns, 75-77 
Publication. See Duplication 
Publication Board reports. See PB re- 
ports 
Punched cards 
combined with microfilm, 267 
example of, 268 
for report indexing, 262-64, 276 
hand-sorted type, 303-16 
coding and punching, 304-10 
examples of, 263, 308, 309 
Punching. See Coding 
Punctuation, 53, 91-93 


Question marks, 92 
Quotation marks, 92 


Reclassification. See Security classifica- 
tion of Government reports, changes 
in 

Recommondations, 425 

in formal reports, 48 
in progress reports, 27, 28 
Records 
accession, 345 
accountability 
for company reports, 240-43 
for Government reports, 348-51 

Reetograph, 146 

Reduction. See Size reduction 

Repetition, 85, 86 

Report libraries. See Housing, of reports 

Reproduction. See Duplication 
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Research Abstracis, 401 
Research Information Centors, 253. See 
also Document libraries 
Results 
in formal reports, 46, 47 
in progress reports, 27 
Rex Rotary duplication, 146 
Roto-Printer, 146 


Safety instructions, 58 
Scatter diagrams. See Graphs, types of 
Science, 
private and public, 9, 10 
Science and Foreign Relations, 18 
Science and Technology Project, 274, 275 
cataloguing rules for corporate entries, 
340 
Scientific manager, 16, 17 
Security classification 
designation of, 
in reports, 430, 449 
in publications, 463-65 
of company reports, 244, 245 
effect on information exchange, 385 
of Government reports, 249-51, 277, 
346, 347 
categories of, 249, 250, 459, 460 
changes in, 401, 406, 461-63 
effect on filing procedures, 357, 350 
Security clearances 
Department of Defense manual on, 346 
effecé on availability of Government 
reports, 392 
for searching Government card files, 
407 
Security controls 
for company reports, 238-45 
for Government reports, 343-52, 407 
Army regulations in, 347 
Department of Defense manual on, 
347, 359 
Executive order on, 346, 459-70 
Navy regulations on, 346, 347 
Semantics. See Writing, semantics in 
Sentences, 66, 67, 82, 83 
Serial reports, filing of, 356, 357 
Signature pages, 432, 451 
Simplicity, in writing style, 84, 85 


Size reduction 
of report collections, 359, 360 
photographic 
effect on IBM 12-point type, 162 
in offset duplication, 159-63 
in photostat duplication, 427 
Sketches. See Illustrations 
Slides, 121 
Solid Propellant Information Agency, 15 
Sources of information 
for market-rescarch surveys, 413, 414 
for report preparation, 39, 40 
Space problems, See Housing, of reports 
Specifications, for materials or equip- 
ment, 56 
Spelling, 53, 67-73 
Spirit duplication. See Duplication, proc- 
esses for 
Standard duplicator, 146 
Standardization of Information Services, 
Group for, 277, 342 
Status reports. 8ce Progress reports 
Stencil duplication, See Duplication. 
processes for 
Slorage. See Housing 
Style. See Writing, style in 
Style manuals, 139-43 
arrangement of, 141 
example of, 419-55 
functions of, 189-41 
uses of, 141, 142 
Summaries, 424 
of formal reports, 45 
of progress reports, 27 
Syllabieation. Sce Division of words 
Symbols, 55 


TAB. See Title Announcement Bulletin 
Tables, 54 

duplication of, 188 

fooinotes to, 54, 282 

list of, 51 

numbering of, 50, 189, 432, 433 

placement of, 51, 433 

preparation of, 189, 190, 226-32, 433 

examples of, 191, 226-32, 453 

Libling of, 231, 232, 433 
Tables of contents, 44, 432, 452 
Technical Information Division, See NRS 
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Technical Information Pilot. See TIP 
Technical Information Service. See AEC 
Tenses, 81 
Torms, technical, 55, 87, 88 
The Texas Company 
classification system of, 368 
report abstracting by, 363-70 
TID. See NRS 
TIP, 275, 405 
TIP catalog cards, 402, 404. Sce also NRS 
catalog cards 
Title Announcement Bulletin, 275, 402, 
405, 406 
Title pages, 423, 429 
examples of, 448, 449 
of formal reports, 44 
Titles, 423 
Foto-type for, 172, 173 
letters and lettering, 172-75, 206-08 
photographic-composing machine for, 
174 
Trade names, of duplication cquipment, 
146 
Transcopy, 146 
Typing 
cost of, 444 
instructions for, 199-201, 429-42, See 
also Style manuals 
special machines for, 201-06 


Uniterm coordinate indexing, 264, 265, 
319-32 
advantages of, 820-25 
examples of, 265, 323, 324 


485 


Uniterm coordinate indexingz—cond’d 
growth of vocabulary in, 328, 329 
information retrieval with, 322-24 
of ASTIA cards, 325-27 
rules for, 829-31 

U. S. Information Service newsletters, 18 


Vari-lypers. See Typing, special machines 
for 

Verbs, 77 

Verifax, 146 

Vivid duplicator, 146 


Wilkes Direct-Liner duplicator, 146 
Wolber duplicator, 146 
Word division. See Division of words 
Word order, 88 
Words, misused, 79, 80, 86, 87 
Writing, 421 
faults and recommended. practices in, 
29-31, 65-97 
of formal reports, 87-62 
of progress reports, 23-35 
planning of, 26, 27, 37-42, 100, 101 
procedures, 42, 43, 58, 59 
requirements for, 24 
semantics in, 28-34 
slanting of, 32-34, 101-07 
style in, 28-24, 52-55, 78-95, 139-42, 428 


Xerography. See Duplication, processes 
for 
XeroX, 146 


